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From: Lobdell, Danelle
To: Wade, Tim
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Monday, April 01, 2013 8:35:00 AM


 
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Drumm, Heather 
Sent: Monday, April 01, 2013 9:04 AM
To: Lobdell, Danelle; Hubbard, Carolyn
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Danelle/Carolyn – I’m back in the office and catching up on emails.    How did last Wednesday’s call
 go?  I’m assuming that the April 18 public meeting is still on.  From Liz’s email below, it looks like
 ORD management wants to be briefed, and also suggests that Region 5 DRA is deciding whether or
 not to have the meeting.  Is that correct?


 
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: Blackburn, Elizabeth 
Sent: Friday, March 29, 2013 11:49 AM
To: Hauchman, Fred; Zenick, Hal; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Fred, Hal, and Mike
 
I mentioned the East Liverpool public meeting about RARE project involving manganese to
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 Bob K. He recommended that the ORD front office be briefed ASAP as the Deputy RA for
 Region 5 is being briefed about the topic and will weigh in about whether or not to hold the
 public meeting on April 18th.
 
I’ll let you all set up the briefing as I’m not completely sure who should be involved.
 
Thanks!
Liz
 
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453
 
From: Drumm, Heather 
Sent: Monday, March 18, 2013 9:20 AM
To: Cannon, Phillippa
Cc: Blackburn, Elizabeth
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Phillippa - 


Thanks for reaching out about the E. Liverpool meeting.  I had already been in touch with Carole
 Braverman about it, and Danelle and I are playing phone tag.


Yes, please coordinate material reviews through me.  As Liz mentioned in her email, I can be the POC for
 any ORD review needed.


I'll have to check the phone directory.  I wasn't aware that my number wasn't listed.  You can reach me
 at work at 202.564.8239.  Today I'm working from home:  202.271.9052.


-Heather


From: Cannon, Phillippa
Sent: Thursday, March 14, 2013 3:42 PM
To: Drumm, Heather
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio


 
Hi Heather, I work in the press office in Region 5.  I have been copied on emails and draft press
 materials for an April 18 public meeting in E. Liverpool, Ohio to announce results of a health study
 conducted under an ORD contract.   Since this is an ORD funded study and the San Francisco State
 U. scientist conducted the work under an ORD contract it seems like ORD communications should
 review and approve the materials.  Danelle Lobdell in ORD and Carole Braverman who works for
 ORD out of the Region 5 office mentioned your name as the appropriate communications contact.  
 Danelle may have already been in touch with you.   Are you the right person to review the
 materials?  If not, can you provide another name?  I would have telephoned, but your phone
 number is not showing up in the new email directory.  My number is 312-353-6218.
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Looking forward to hearing from  you.
Phillippa Cannon
 
 


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:43 AM
To: Cannon, Phillippa
Subject: FW: Revised facts sheet -- 3-12-13 version attached
 
FYI – meant to include you on this regarding East Liverpool fact sheet.  I mistakenly did not include
 you in the invite to yesterday’s workgroup call that focused on study results presented in the East
 Liverpool fact sheet.  I think Greg Stein is working on a yet another revision.  I will try to copy you
 from here on out on all similar items.  Maybe via your and Carole Braverman’s suggestion, Heather
 Drumm from OSP is now also being copied regarding communications for the 4/18/13 East
 Liverpool public meeting.  Some here in R5 also suggested that Danelle Lobdell’s name (rather than
 or in addition to my name) appear on the fact sheet.
 
Also - are we any closer to clarity regarding who originates the multiple other press items for the
 4/18/13 public meeting (e.g. press release, media outlet announcements, letters to editors, etc.;
 listed in Thurs March 7, 2013 @ 4:02 pm email from Danelle Lobdell to you and Dan Coberly)? 
 Yesterday Danelle indicated this was still a bit up in the air. 
 
Let me know if you have any ideas or suggestions – I want to help if I can, but don’t want to make
 things even more unwieldy given the growing number of people involved.
 
thanks
 


From: Lobdell, Danelle 
Sent: Wednesday, March 13, 2013 8:53 AM
To: Bollweg, George
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Yes, Carole suggested my name should go on.  I would rather have both of our names on this… I think
 that a Regional presence should also be on the fact sheet.
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 







From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:49 AM
To: Lobdell, Danelle; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Danelle.  Soon after sending that comment I re-read the fact sheet sentence, which seemed
 less like it was saying that SFSU received the contract in 2011 (which is what my comment was
 trying to address).  So I agree that it’s okay as-is, no change needed. 
 
BTW further R5 discussion yesterday (primarily intended to give credit where due) indicated that
 your name rather than mine should appear on the fact sheet given your heavy involvement and the
 funding source.
 


From: Lobdell, Danelle 
Sent: Tuesday, March 12, 2013 3:51 PM
To: Bollweg, George; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Hi George,
 
The first paragraph is true. Although the funding came from OSP (which is still ORD) RARE project, we
 used a contract mechanism for the study in November. No changes are needed for the first paragraph.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Tuesday, March 12, 2013 4:48 PM
To: Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Greg et al. - my comments FYI (attached)
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, March 12, 2013 2:28 PM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Frey,
 Bob
Cc: Stein, Greg
Subject: Revised facts sheet -- 3-12-13 version attached
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This is still a draft document.  Once I hear back that we all agree on its content, it will be a final draft


 document, embargoed and not to be released before the April 18th meeting.
 
Once again dear colleagues, thank you for your help with these documents and the trust you have
 placed in me,
 
G
 
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov 
 
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Colledge, Michelle
To: Rosemarie Bowler; Cheryl.beseler@colostate.edu; Bollweg, George; Julian, Jaime; Lobdell, Danelle
Subject: Harry issue is cleared up
Date: Tuesday, September 03, 2013 4:05:32 PM
Attachments: image002.png


All:
 
Harry called because I sent him a personal email asking why he is doing this. That struck some chord in him and he decided to be kind
 and explain his issues (he said “my concern is that I was rude to you, but my intentions were pure as a scientist” and “maybe I put you
 in an uncomfortable position, and I am sorry”; he claims that if he had not sent this to the editorial office, the current draft (a little
 messier, because some minor reference errors were still in it and the biomarker stuff too) would be out for review). In the end, he
 was right-the draft ATSDR approved was slightly older than the one I sent you on 4-16, and still had some reference to biomarkers.
 Not terribly different besides that. ATSDR did not upload the 4-16 draft (I have no idea why), so I went through the 4-16 draft and
 included a few changes they suggested, and sent it to Harry for his perusal. He says the journal will forgive the extra words in the
 abstract that I shortened to make it fit-we shall see.
 
We are good. No need for mediation or additional commentary. I wrote the journal asking them to remove the current draft in favor
 for one I told them I would submit by Friday afternoon.
 
Y’all can nominate me for sainthood once this is all over.
 
Michelle
 


Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066


P please consider the environment before printing this email
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From: Bollweg, George
To: Tyson, MaryPat; Nash, Carlton
Subject: Ohio Mn study briefing materials
Date: Thursday, April 04, 2013 4:02:46 PM
Attachments: 2013April2SHBellHistoryAndStatus(R5Enforcement).docx


2013April3LobdellD,ORDMgmtBriefing,OHMnStudy.pptx
2013April4-R5E.LiverpoolOH,RABriefing-v.4final.docx
2013April2,East LiverpoolOHMap,v2.pptx


FYI,  attachments include:
 
R5 enforcement history, S.H. Bell
Danelle Lobdell 4/3/13 ORD management briefing
Health Study of Airborne Mn Exposure in Ohio Adults – R5 fact sheet
E. Liverpool map and air monitoring
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S.H. Bell Summary of Enforcement Actions


(created by Shilpa Patel on April 1, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on all major emission units 


· Storage of all manganese materials within full building enclosures


· Fugitive emissions controlled through various dust suppression methods, vehicular  tarping, and opacity limits 


			





			 2011


			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			 2012


			Jul 2012: All remaining unpaved roads were paved and Ohio EPA Inspection


			





			FUTURE ACTIONS





			2013


			Jan 2013:  Email form Paul Koval indicated no further actions will be taken.


			Apr 2013: 114 will be issued


· Compare high/low MN emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are the causing high MN emissions


Summer 2013: US EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources













Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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4 April 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated potential Mn exposure to and effects of airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring) technical expertise (risk and modeling), community relations, blood chemistry


· EPA-ORD:  funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived from air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· Result differences between towns were observed for:  generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


For both RARE Part 1 and 2:  residents living closer to the Mn source were generally more likely to respond differently than their comparison group.  





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology review (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  Study collaborators are actively discussing the best way to communicate study results and implications to the public.





What steps are next?


· Citizens have already been notified of their personal test results


· Plan is to present preliminary “RARE Part 2” results at to-be-rescheduled East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Rescheduled meeting(s) plan:  


· afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Lacking funds for another Marietta public meeting, Letters to Editor are planned to inform Marietta community of East Liverpool/combined results 


· Refined results will be submitted to science journals for publication; EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Principal Investigator is working under EPA contract; implications with regard to fact sheet(s), public presentation(s)


· Assess need for additional enforcement actions
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility
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East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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From: Drumm, Heather
To: Lobdell, Danelle; Hubbard, Carolyn
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Monday, April 01, 2013 8:03:47 AM


Danelle/Carolyn – I’m back in the office and catching up on emails.    How did last Wednesday’s call
 go?  I’m assuming that the April 18 public meeting is still on.  From Liz’s email below, it looks like
 ORD management wants to be briefed, and also suggests that Region 5 DRA is deciding whether or
 not to have the meeting.  Is that correct?


 
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: Blackburn, Elizabeth 
Sent: Friday, March 29, 2013 11:49 AM
To: Hauchman, Fred; Zenick, Hal; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Fred, Hal, and Mike
 
I mentioned the East Liverpool public meeting about RARE project involving manganese to
 Bob K. He recommended that the ORD front office be briefed ASAP as the Deputy RA for
 Region 5 is being briefed about the topic and will weigh in about whether or not to hold the
 public meeting on April 18th.
 
I’ll let you all set up the briefing as I’m not completely sure who should be involved.
 
Thanks!
Liz
 
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453
 
From: Drumm, Heather 
Sent: Monday, March 18, 2013 9:20 AM
To: Cannon, Phillippa
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Cc: Blackburn, Elizabeth
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Phillippa - 


Thanks for reaching out about the E. Liverpool meeting.  I had already been in touch with Carole
 Braverman about it, and Danelle and I are playing phone tag.


Yes, please coordinate material reviews through me.  As Liz mentioned in her email, I can be the POC for
 any ORD review needed.


I'll have to check the phone directory.  I wasn't aware that my number wasn't listed.  You can reach me
 at work at 202.564.8239.  Today I'm working from home:  202.271.9052.


-Heather


From: Cannon, Phillippa
Sent: Thursday, March 14, 2013 3:42 PM
To: Drumm, Heather
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio


 
Hi Heather, I work in the press office in Region 5.  I have been copied on emails and draft press
 materials for an April 18 public meeting in E. Liverpool, Ohio to announce results of a health study
 conducted under an ORD contract.   Since this is an ORD funded study and the San Francisco State
 U. scientist conducted the work under an ORD contract it seems like ORD communications should
 review and approve the materials.  Danelle Lobdell in ORD and Carole Braverman who works for
 ORD out of the Region 5 office mentioned your name as the appropriate communications contact.  
 Danelle may have already been in touch with you.   Are you the right person to review the
 materials?  If not, can you provide another name?  I would have telephoned, but your phone
 number is not showing up in the new email directory.  My number is 312-353-6218.
 
Looking forward to hearing from  you.
Phillippa Cannon
 
 


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:43 AM
To: Cannon, Phillippa
Subject: FW: Revised facts sheet -- 3-12-13 version attached
 
FYI – meant to include you on this regarding East Liverpool fact sheet.  I mistakenly did not include
 you in the invite to yesterday’s workgroup call that focused on study results presented in the East
 Liverpool fact sheet.  I think Greg Stein is working on a yet another revision.  I will try to copy you
 from here on out on all similar items.  Maybe via your and Carole Braverman’s suggestion, Heather
 Drumm from OSP is now also being copied regarding communications for the 4/18/13 East
 Liverpool public meeting.  Some here in R5 also suggested that Danelle Lobdell’s name (rather than
 or in addition to my name) appear on the fact sheet.
 







Also - are we any closer to clarity regarding who originates the multiple other press items for the
 4/18/13 public meeting (e.g. press release, media outlet announcements, letters to editors, etc.;
 listed in Thurs March 7, 2013 @ 4:02 pm email from Danelle Lobdell to you and Dan Coberly)? 
 Yesterday Danelle indicated this was still a bit up in the air. 
 
Let me know if you have any ideas or suggestions – I want to help if I can, but don’t want to make
 things even more unwieldy given the growing number of people involved.
 
thanks
 


From: Lobdell, Danelle 
Sent: Wednesday, March 13, 2013 8:53 AM
To: Bollweg, George
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Yes, Carole suggested my name should go on.  I would rather have both of our names on this… I think
 that a Regional presence should also be on the fact sheet.
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:49 AM
To: Lobdell, Danelle; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Danelle.  Soon after sending that comment I re-read the fact sheet sentence, which seemed
 less like it was saying that SFSU received the contract in 2011 (which is what my comment was
 trying to address).  So I agree that it’s okay as-is, no change needed. 
 
BTW further R5 discussion yesterday (primarily intended to give credit where due) indicated that
 your name rather than mine should appear on the fact sheet given your heavy involvement and the
 funding source.
 


From: Lobdell, Danelle 
Sent: Tuesday, March 12, 2013 3:51 PM
To: Bollweg, George; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Hi George,
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The first paragraph is true. Although the funding came from OSP (which is still ORD) RARE project, we
 used a contract mechanism for the study in November. No changes are needed for the first paragraph.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Tuesday, March 12, 2013 4:48 PM
To: Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Greg et al. - my comments FYI (attached)
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, March 12, 2013 2:28 PM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Frey,
 Bob
Cc: Stein, Greg
Subject: Revised facts sheet -- 3-12-13 version attached
 
This is still a draft document.  Once I hear back that we all agree on its content, it will be a final draft


 document, embargoed and not to be released before the April 18th meeting.
 
Once again dear colleagues, thank you for your help with these documents and the trust you have
 placed in me,
 
G
 
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov 
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This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: Stein, Greg
To: Rosemarie Bowler (rbowl@sfsu.edu); Lobdell, Danelle; Bollweg, George; Colledge, Michelle; Frey, Bob
Cc: Stein, Greg
Subject: Haynes CARES
Date: Tuesday, April 30, 2013 2:42:03 PM
Attachments: EL 4-12-13 art re Haynes study.pdf


Hello Colleagues:
During my conversation with Jelayne Dray today, she again mentioned the local news “article,”
 where  Erin Haynes was using the acronym CARES (Communities Actively Researching Exposure
 Study) to recruit people for her childhood Mn study.  Jelayne felt that she intentionally picked that
 acronym to look like it was an EPA program, the Community Action for a Renewed Environment
 (CARE) program. 
 
Taken from the EPA Web site: CARE is a competitive grant program that offers an innovative way for
 a community to organize and take action to reduce toxic pollution in its local environment. Through
 CARE, a community creates a partnership that implements solutions to reduce releases of toxic
 pollutants and minimize people's exposure to them. By providing financial and technical assistance,
 EPA helps CARE communities get on the path to a renewed environment. 
 http://www.epa.gov/care/
 
At any rate, she kept asking if I seen the “article” but I was not ever able to pull it up on the Web. 
 So, she scanned it and I attached it in this e-mail.
 
Not sure I’m supposed to do anything with this, but thought I’d share. 
 
G
 
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov 
 
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Tyson, Mary
To: bob.hodanbosi@epa.ohio.gov; paul.koval@epa.ohio.gov
Cc: Nash, Carlton; Sieffert, Margaret; Czerniak, George
Subject: Ohio School Air Toxics data release
Date: Thursday, February 28, 2013 1:47:27 PM


Hello Bob and Paul - I wanted to let you know that the additional School Air Toxics monitoring data
 conducted at East Elementary School (East Liverpool, OH) and Warren Elementary School (Marietta,
 OH) has been posted to the website.  The Ohio Valley Education Center (Marietta, OH) and Neale
 Elementary School (Vienna, WV) have the Warren Elementary School data on their page.  The
 website can be found at http://www.epa.gov/schoolair/schools.html.   We have also been in contact
 with school officials to notify them that the data has been released.  


I also wanted to take this opportunity to thank you and your staff for all the assistance you have
 provided throughout this project.   We are grateful for your cooperation--this project couldn't have
 been successful without your help!  We look forward to continue working with you as the additional
 reports are released for the monitoring conducted in East Liverpool and Marietta, OH.
 
If you have any questions, please give me a call.  Thanks.
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=1FB23B1A78974C29B5587B68A242FF18-MTYSON02

mailto:bob.hodanbosi@epa.ohio.gov

mailto:paul.koval@epa.ohio.gov

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0b3a0dee989a4ab0bfb590522223e389-CNash

mailto:Sieffert.Margaret@epa.gov

mailto:Czerniak.George@epa.gov

http://www.epa.gov/schoolair/schools.html






From: Nash, Carlton
To: Dickens, Brian
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Wednesday, April 03, 2013 12:20:00 PM
Attachments: Timeline_Mn_Region5.docx


Briefing_East Liverpool_4_3_2013.ppt


 
 


From: Braverman, Carole 
Sent: Wednesday, April 03, 2013 11:10 AM
To: Bollweg, George; Tyson, MaryPat; Nash, Carlton
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
I think you probably already have this, but here’s the briefing package that went to ORD’s DAA for
 Science Bob Kavlock.
 


From: Lobdell, Danelle 
Sent: Wednesday, April 03, 2013 11:03 AM
To: Zenick, Hal; Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn; Braverman, Carole
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Attached, please find my briefing materials for this afternoon. The Timeline was created by Region 5 and
 provides a nice history.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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Partial history of EPA collaborative involvement in study of airborne manganese (Mn) in Ohio





1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with S.H. Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR releases Washington County Air Quality Health Consultation that finds inadequate exposure data, cites need for additional air monitoring and health study if later warranted.  Deploys three additional air monitors in Marietta OH vicinity.





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 (ctd.)	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests.  Cautiously interprets subtle effects.





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.


	


	In September, Erin Haynes (University of Cincinnati) conducted public meeting in East Liverpool providing preliminary results from biomarker study on children. She collected this data same day EPA was in East Liverpool collecting data.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is 4/18/13 East Liverpool public meeting to present preliminary health study results to the community. This meeting has been postponed due to medical emergency of contractor.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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Information Briefing for Robert Kavlock:


Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


			In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH





Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


			Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


			In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


			June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


			1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio





Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














			Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


			Purpose: To investigate the significance of chronic low level manganese exposure in communities 


			San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community





1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


			Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


			San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


			All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


			Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers





Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


			Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


			Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


			No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


			Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


			Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator





Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


			George Bollweg – EPA Region 5


			Jaime Wagner  - EPA Region 5


			Michelle College – ATSDR, Region 5


			Stephanie Davis – ATSDR (Marietta only)


			Greg Stein and Bob Frey  - Ohio Department of Health


			Paul Koval – Ohio EPA
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Next Steps


			Present preliminary results to East Liverpool community





Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


			Submit peer review journal manuscripts





2nd and 3rd year of contract


			Develop EPA report documenting overall study





End of 3rd year contract
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From: Stein, Greg
To: Lobdell, Danelle
Subject: Heads up -- Rosemarie call
Date: Monday, April 29, 2013 2:14:51 PM


Hello Danelle:
Rosemarie just called and we spoke for a few.  She said something about the graphics that were removed from her
 presentation and asked what comments and suggested changes I made here recently.  I told her I haven't made any
 suggested changes for 3-4 weeks now and that all the current changes are not of my making.  She asked if I liked
 her graphics in her old slides and I told her I like ANY graphics and charts (and stuff) if they tell a visual story,
 instead of a page full of type and a talking head.  She was glad to hear that.  So, she may be coming at you with
 that...


G


This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
 health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
 distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received
 this e-mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Tyson, Mary
To: bob.hodanbosi@epa.ohio.gov; paul.koval@epa.ohio.gov
Cc: Nash, Carlton; Sieffert, Margaret; Czerniak, George
Subject: Ohio School Air Toxics data release
Date: Thursday, February 28, 2013 1:47:47 PM


Hello Bob and Paul - I wanted to let you know that the additional School Air Toxics monitoring data
 conducted at East Elementary School (East Liverpool, OH) and Warren Elementary School (Marietta,
 OH) has been posted to the website.  The Ohio Valley Education Center (Marietta, OH) and Neale
 Elementary School (Vienna, WV) have the Warren Elementary School data on their page.  The
 website can be found at http://www.epa.gov/schoolair/schools.html.   We have also been in contact
 with school officials to notify them that the data has been released.  


I also wanted to take this opportunity to thank you and your staff for all the assistance you have
 provided throughout this project.   We are grateful for your cooperation--this project couldn't have
 been successful without your help!  We look forward to continue working with you as the additional
 reports are released for the monitoring conducted in East Liverpool and Marietta, OH.
 
If you have any questions, please give me a call.  Thanks.
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From: Braverman, Carole
To: Lobdell, Danelle
Subject: FW: Question
Date: Tuesday, March 19, 2013 1:38:43 PM


This is a good question, since when we did Marietta, it was a cooperative agreement and now it’s a
 contract.  I don’t know the answer.  Any chance of you being the presenter and having Rosemary for
 questions? 
 


From: Drumm, Heather 
Sent: Tuesday, March 19, 2013 12:02 PM
To: Bollweg, George; Braverman, Carole
Subject: Question
 
George/Carole – I’ve received a few questions this morning from management here in HQ about
 SFSU’s involvement in the research.  SFSU received a contract from EPA, correct?  What was
 Rosemarie’s role?  Are you aware of any special rules about contractors speaking about EPA
 research at public meetings?  Has this been done in the past?
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
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From: Drumm, Heather
To: Garges, J. Brian
Cc: Lobdell, Danelle; Marshall, Renee
Subject: Health Study of Manganese Website
Date: Tuesday, March 19, 2013 9:57:03 AM


Hi Brian –


I’m  working with Danelle Lobdell to prepare for an upcoming public meeting (April 18) where EPA
 and partners will present the results of a study on manganese exposure in Ohio.  This project was
 the result of a RARE grant, so ORD is taking the lead.  There is a lot of information about the
 background, purpose, and results of the project that will be conveyed in presentations, factsheets,
 and FAQs.   We also think it would be helpful to have a website to send folks to for these documents
 and additional technical information.  Are you the person to talk to about this?  It might be
 worthwhile to set up a time for all of us to talk.
 
Thanks,
Heather
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Cheryl.beseler@colostate.edu; Lobdell, Danelle
Subject: Outcome of wording?
Date: Monday, March 18, 2013 1:52:37 PM


Hi Cheryl and Danelle,


what is the outcome of the wording you two agreed on?


thanks,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Nash, Carlton
To: mptimes@nwlink.com
Subject: FW: R5 Message Slides for 7/11/13 E. Liverpool OH public meeting
Date: Monday, July 01, 2013 3:54:00 PM
Attachments: 2013July11,R5EastLiverpoolSummary6-26-13Draft.pptx


Per expectation, I sent these up to George. He was hesitant to send it up to the RA.


He asked if Susan specifically asked to see them before the meeting. I could not recollect that she
 did, only that she specified the speaking points themselves.


I said I would check with George B., Brian Dickens and Bruce S.. They also affirmed that the RA did
 not ask to see them.


George C. has chosen not to elevate them.


Danielle Lobdell ahs them now and is integrating all the presentations into a streamlined
 presentation for the Board, then the public.


 


 


 


From: Nash, Carlton 
Sent: Thursday, June 27, 2013 3:27 PM
To: Czerniak, George
Cc: Sypniewski, Bruce; Bollweg, George; Tyson, MaryPat
Subject: R5 Message Slides for 7/11/13 E. Liverpool OH public meeting
 


George---please find attached the slides for the July 11 public meeting in East Liverpool regarding
 release of the RARE project results.


Please forward to the RA as appropriate.
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US EPA Region 5 summary remarks


Health study of airborne manganese 	(Mn) in Ohio adults – preliminary 	results


East Liverpool Ohio - July 11, 2013


George Bollweg PhD


USEPA Region 5 Air and Radiation Division


bollweg.george@epa.gov


312-353-5598
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US EPA funded study looked at potential effects of long term Mn exposure in adults


Health study found subtle health effects associated with airborne Mn


Airborne Mn has been high in East Liverpool





Key points





























Key points (continued):


SH Bell has made substantial changes to its operations


Airborne Mn lower now than in past due to long term efforts (SH Bell, Ohio agencies, federal agencies)


US EPA’s most recent SH Bell investigation conducted in summer 2013


State and federal agencies will continue monitoring and oversight
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Annual average airborne Mn concentrations  in East Liverpool decreased from 2003-2012 (composite TSP samples; arithmetic mean)
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From: Nash, Carlton
To: Schwebke, Peggy
Cc: Tyson, MaryPat; Bollweg, George
Subject: Hot Issue
Date: Thursday, March 21, 2013 3:09:00 PM


Public Meeting Scheduled for April 18, 2013 in East Liverpool Ohio - Manganese Study
 
Since 2009, EPA Region 5 and Office of Research and Development (ORD) have been
 conducting a study under the Regional Applied Research Effort (RARE) program to evaluate
 the impact of exposure to and health effects of airborne manganese (Mn) in Ohio adults. 
 Following a decade of community interest and concern, residents of Marietta, Mt. Vernon and
 East Liverpool Ohio were selected to be evaluated through neurologic and
 neuropsychological tests, questionnaires and biological sampling.  Study results from
 Marietta (near a large industrial airborne Mn source) and Mt. Vernon (without large industrial
 airborne Mn sources) were published in 2011 and 2012 in the professional literature, and
 presented to the public in Marietta in June 2010.
 
In late 2012, we extended this work through a contract with San Francisco State University
 (SFSU) to compare and combine Marietta and Mt. Vernon results with those from East
 Liverpool where another large airborne Mn source is located.  Study results generally indicate
 subtle but adverse nervous system effects in East Liverpool and Marietta.  Effects were
 observed more frequently in East Liverpool, where airborne Mn concentrations were higher
 and residences closer to the Mn source.  Related state and federal monitoring, enforcement
 and regulatory activities are ongoing. 
 
EPA Region 5, ORD, the Agency for Toxic Substances and Disease Registry, Ohio EPA, and
 Ohio Department of Health are preparing combined results from all three Ohio towns for
 presentation at an East Liverpool public meeting, scheduled for April 18, 2013.  ORD’s
 communications office is leading development of outreach materials. We expect interest from
 local citizens,  press and scientists interested in potential Mn human health effects.  Region
 5’s DRA was briefed on this issue on March 21.
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From: Lobdell, Danelle
To: "Rosemarie Bowler (rbowl@sfsu.edu)"
Subject: Participant letters
Date: Monday, March 11, 2013 8:31:00 AM


Hi Rosemarie,
 
Can you please send me a copy of the final participant letter (the shell – no names or results) that went
 out for our records?  Also, in your email, please indicate the date the letters went out.
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Tyson, MaryPat
To: Compher, Michael
Cc: Gavin, Megan; Marrero, Jeanette
Subject: FW: RA briefing materials - OH RARE project
Date: Tuesday, May 28, 2013 9:52:00 AM
Attachments: 2013May16-R5E.LiverpoolOH,RABriefingProjectSummary.docx


2013May15-R5RABriefingTimeline,Final.docx
2013May15-SHBellHistoryandStatus(PatelS).docx
2013April3,LobdellD-Briefing_East Liverpool_4_3_2013.pptx
east liverpool.pptx
2013EastLiverpoolOH-Maps,HistoricalMnTrend.pptx


The briefing materials that actually went up to Susan were the project summary and history and
 status docs, and the maps
 


From: Bollweg, George 
Sent: Thursday, May 16, 2013 4:23 PM
To: Czerniak, George
Cc: Tyson, MaryPat; Nash, Carlton; Compher, Michael
Subject: RA briefing materials - OH RARE project
 
1.  briefing sheet
2.  timeline
3.  SH Bell enforcement summary
4.  Danelle Lobdell ORD management briefing
5.  map – location of East Liverpool OH
6.  map – location of source and monitoring sites; map – participant residences; historical ambient
 Mn concentration trend
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May 16, 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated exposure to and effects of potential airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring), technical expertise (risk and modeling), community relations


· EPA-ORD:  initial study proposal, funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  initial study proposal, technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived that included air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


· Result differences between towns were observed for:   generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


Both Marietta and East Liverpool have elevated Mn air concentrations, but health effects potentially consistent with Mn exposure were fewer and more subtle than in worker studies with much higher exposures.  Study results suggest that living closest to the Mn source for a longer time (i.e., more Mn air exposure) was associated with borderline to mild tremors and slightly lower motor speed and strength.





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes that appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology Review rulemaking (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review rulemaking.





What steps are next?


· Citizens have already been notified of their personal test results


· Preliminary “RARE Part 2” results to be presented at 7/11/13 East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Public meeting(s) plan:  


· Afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Audience will be directed to EPA-ORD website for study-related Mn information


· Refined results will be submitted to science journals for publication


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Continue oversight of S.H. Bell and compliance with Clean Air Act and Ohio Laws, regulations, Findings and Orders


· Assess need for additional enforcement actions
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Partial history of EPA collaborative involvement in study of airborne manganese (Mn) in Ohio





1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with S.H. Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR releases Washington County Air Quality Health Consultation that finds inadequate exposure data, cites need for additional air monitoring and health study if later warranted.  Deploys three additional air monitors in Marietta OH vicinity.





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





2008 (ctd.)	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests.  Cautiously interprets subtle effects.





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.


	


	In September, Erin Haynes (University of Cincinnati) conducted public meeting in East Liverpool providing preliminary results from biomarker study on children. She collected this data same day EPA was in East Liverpool collecting data.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is East Liverpool public meeting to present preliminary health study results to the community.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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S.H. Bell Summary of Enforcement Actions


(updated by Shilpa Patel on May 15, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  U.S. EPA Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on major emission units 


· Storage of all manganese materials within fully enclosed buildings 


· Fugitive emissions controlled through various dust suppression methods, vehicular tarping, and opacity limits 


			





			2011





			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			2012


			Jul 2012: Ohio EPA Inspection; S.H. Bell paved all remaining unpaved roads 


			





			2013


			Jan 2013:  Email from Paul Koval indicated no further actions will be taken.


			May 8, 2013: 114 issued


· Compare high/low manganese emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are causing high manganese emissions





			FUTURE ACTIONS





			2013


			


			Summer 2013: U.S. EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources













Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility
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East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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From: Lobdell, Danelle
To: "Stein, Greg"
Cc: "Rosemarie Bowler"
Subject: July proposal to Jaylene
Date: Tuesday, April 23, 2013 4:06:00 PM


Hi Greg,
 
Thank you for being on the call today and also thank you for checking in with Jaylene about possible
 dates. Rosemarie indicated that for July, she would be available to come either Thursday July 11th or
 Tuesday, July 16th to give to option dates if the Health Board is willing to move their meeting for us to
 come in July.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Lobdell, Danelle
To: "Rosemarie Bowler"; "Vihra Gocheva"
Cc: Bollweg, George
Subject: Participant letters
Date: Thursday, April 04, 2013 8:27:00 AM
Attachments: ELparticipant letter cancellation.docx


Hi Rosemarie,
 
Here is the participant letter.
 
Do you need me to call Dr. Rossi at Kent State?  Have you contacted her? 
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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April 5, 2013





Name


Address








Dear XXXX,





We thank you for participating in the East Liverpool Community Health Study investigating the possible health effects of manganese exposure in adults. In February we sent your individual results and announced that we would be coming to your community on April 18, 2013 to provide the group results. Unfortunately, we now need to cancel this meeting due to a medical emergency.  We will send you a letter informing you when we will reschedule this important meeting.





We very much appreciate your participation in this community study of airborne manganese exposure in adults. It has been a privilege to have your cooperation in our study and we encourage you to contact us if you have additional questions or concerns either through email ohstudy@sfsu.edu or telephone 510-236-5599. Please note, while you can email or call any time, Dr. Bowler will not be able to respond to your questions or comments until after April 12, 2013.





Sincerely,











Rosemarie Bowler, Ph.D., M.P.H.







From: Bollweg, George
To: Nash, Carlton
Subject: FW: Region 5 ORO Report for April 15
Date: Tuesday, May 07, 2013 9:40:50 AM
Attachments: 2013May7R5AnnouncementReport,E.LiverpoolOHPublicMeeting7-11-13v.2.xlsx


Here’s a revised version with the results description removed
 


From: Bollweg, George 
Sent: Tuesday, May 07, 2013 8:44 AM
To: Nash, Carlton
Subject: RE: Region 5 ORO Report for April 15
 
Here’s the 7/11/13 East Liverpool OH meeting information in the spreadsheet format
 


From: Nash, Carlton 
Sent: Friday, May 03, 2013 12:44 PM
To: Bollweg, George
Cc: Tyson, MaryPat
Subject: FW: Region 5 ORO Report for April 15
 
George---we do not seem to be on here. Please resurrect your last submittal and update it early next
 week.
 
 
 


From: Rivera, Lucy 
Sent: Friday, May 03, 2013 10:02 AM
To: Nash, Carlton
Subject: FW: Region 5 ORO Report for April 15
 
Peter sends the calendar to me.
 


From: Cassell, Peter 
Sent: Monday, April 15, 2013 6:20 PM
To: ORO; Zawlocki, Chris; Dickenson, Denise
Cc: Harris, Kaitlyn; Mathur, Bharat; Speizman, Elissa; Cannon, Phillippa; Hyde, Tinka; Henry, Timothy;
 Taylor, Jori; Korleski, Christopher; Carney, Wendy; Walter, William; Newton, Cheryl; Sypniewski, Bruce;
 Hoffman, Kimberly; Guerriero, Margaret; Harris, Michael; Hogan-Chereskin, Jean; Karl, Richard; Ballotti,
 Doug; Bumba, Lauren; Walts, Alan; Anderson, Andrew; Westlake, Kenneth; Kaplan, Robert; Frey,Bert;
 Beckmann, Ronna Erin; Gawlinski, Denise; Kelley, Jeff; Mankowski, Matthew; Behnke, Kristina; Peterson,
 John; Dee, Rhiannon; Rowan, Anne; SFDIO; Jones, Cedric; Rivera, Lucy
Subject: Region 5 ORO Report for April 15
 
 
Thanks.
______________________________________


Pete Cassell
Press Officer 
Office of External Communications
Office of the Regional Administrator
U.S. EPA, Region 5
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Region 5


			Announcement Report - Submission for May 2012


			Name of Announcement			Agency/Office			High Priority?			Current Status			Timing/Target Date			Mandatory/Discretionary 			Brief description 


			JULY


			Ohio manganese health study public meetings, East Liverpool OH (July 11, 2013)			ORD, EPA Region 5 Air and Radiation			yes			Preparing information and presentations for 7/11/13 East Liverpool Health Board (afternoon) and public (evening) meetings			July 11, 2013			Discretionary			Preliminary results from a health study of airborne manganese (Mn) exposure in adult residents of three Ohio towns (East Liverpool, Marietta, Mt. Vernon) will be publicly presented for the first time at July 11, 2013 public meetings in East Liverpool, Ohio.  Conducted in part through the Regional Applied Research Effort (RARE) Program, the study builds on more than a decade of Ohio airborne Mn monitoring and study by multiple state and federal agencies.  The current phase of the study focused on East Liverpool (highest monitored outdoor air Mn in the US) and is being conducted through a USEPA-ORD contract with San Francisco State University.  





















______________________________________


77 West Jackson Blvd (P-19J)
Chicago, IL 60604-3590
Phone (312) 886-6234 
Blackberry (312) 859-9614
______________________________________
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From: Rosemarie Bowler
To: Stein Greg
Cc: Lobdell, Danelle
Subject: July
Date: Wednesday, April 24, 2013 1:09:39 PM


Hi Greg, thank you for your help. I don't mind being called lovely by
Jelayne!  I presume both they and SH Bell are very eager to hear our
results and I want to thank you for your efforts on getting this
scheduled.


Thanks Greg,


Rosemarie


Sent from my iPad
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From: Stein, Greg
To: Frey, Bob; Colledge, Michelle; Rosemarie Bowler (rbowl@sfsu.edu); Lobdell, Danelle; Bollweg, George; Johnson,


 Mark
Cc: Stein, Greg
Subject: Possible negative neurological link from manganese -- Marietta Times article
Date: Thursday, July 18, 2013 8:40:01 AM
Attachments: image002.png


image003.png
image004.png


It appears Erin Haynes and Dick Wittberg have become the spokespeople for the SFSU study… 
 Interesting. 
 
Wonder if any of you would come to this same conclusion?  "These are the same types of thing
 associated with lead and mercury exposures and we know the effects those things have on infants
 and children and my suspicion is that we're going to be ending up with the same conclusion with
 manganese"
 
G
 


Possible negative neurological link from
 manganese
Recent results online
July 18, 2013
By Jasmine Rogers (jrogers@mariettatimes.com) , The Marietta Times


Save | Comments (1) | Post a comment |            
Airborne manganese may be correlated to some negative neuropsychological health effects,
 including decreased motor functions and hand tremors, according to recently-released results of
 an ongoing study in Ohio.


The possible link was downplayed in Marietta more than three years ago when researchers led by
 Dr. Rosemarie Bowler of San Fransisco State University presented the results of their 2009 study,
 measuring manganese exposure and neurological functioning of adult Marietta residents.


The study was expanded to East Liverpool in late 2011 and data released from that study last
 week showed a more definitive link, noted Dick Wittberg, Washington County Health
 Commissioner and Director of the Mid-Ohio Valley Health Department.


"When they got through with us and they presented, they were not willing to say any adults
 suffered any health consequences. And now they are saying that," said Wittberg, looking over
 results posted on the Environmental Protection Agency's website.


In Marietta, the airborne metal material is produced and released into the air through Eramet
 Marietta's smelting process. In East Liverpool, residents are exposed to manganese through raw
 products storage and packaging facility S.H. Bell, according to the report.


Eramet has made significant strides to reduce manganese emissions over the past several years,
 said Joy Frank-Collins, a spokeswoman for Eramet Marietta.


Fact Box
Manganese and health effects


- Increased exposure to airborne manganese may be related to neuropsychological health effects.
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- Adult residents in manganese-exposed Marietta and East Liverpool were studied, tested and
 compared to residents in Mount Vernon where there is no airborne manganese source.


- The recent results of the East Liverpool study show that residents there have slightly higher
 concentrations of manganese in their blood and perform worse than the two comparison cities in
 a handful of neuropsychological tests.


- The possible effects of manganese exposure on children ages 7 to 9 were recently studied in
 Marietta and are currently being analyzed.


- A study of manganese-exposed children in the same age group is planned for East Liverpool in
 the near future.


Source: Dr. Erin Haynes and www.epa.gov/nheerl/mnstudy


"To date we've done about $40 million worth of investments in the facility that have continued to
 decrease the alloy emissions and increase sustainability of the plant," she said.


Among other things, the plant installed an emissions abatement system that has dramatically
 decreased emissions since the local manganese study, and they are continually looking at ways
 to improve, she said.


S. H. Bell has also consistently lowered manganese emissions over the past several years,
 according to the report.


While manganese levels in the blood were within normal ranges in all three towns, the levels were
 higher in the manganese-exposed cities and highest in East Liverpool residents, noted University
 of Cincinnati environmental health researcher Dr. Erin Haynes.


Haynes was not a part of the study, but has been conducting a similar study of manganese effects
 in children ages 7 to 9 in Marietta and will soon be expanding the study to East Liverpool.


"We wanted total life exposure-children who have lived in the cities their entire lives and in utero,"
 she said.


The results of the Marietta testing are still being analyzed, said Haynes, but there is already a
 hope that she will able to secure more grant money to revisit the same test subjects later in
 adolescents, she said.


In the adults study, testing results in both cities and in a city with no airborne manganese source
 were compared.


The study found that East Liverpool residents scored worse on a number of neurological
 functioning tests than in Marietta or comparison city Mount Vernon, said Wittberg.


East Liverpool scored worse than both cities on word reading, motor speed, motor strength and
 motor tactile tests, according to study results.


East Liverpool residents also had greater instances of postural sway and hand tremors, said
 Wittberg.


"These are the same types of thing associated with lead and mercury exposures and we know the
 effects those things have on infants and children and my suspicion is that we're going to be
 ending up with the same conclusion with manganese," he said.


Wittberg is worried that even though exposure rates have been reduced, the manganese could
 have a negative health impact on children, whose still-developing brains are more susceptible to
 neurological problems.







"My concern has always been what does it do to the children. Because these things they are
 talking about are already having a neurological effect on adults and their brain is already
 formed," he said.


Data from the adult study will continue to be analyzed. Current analysis is available on the EPA's
 website at www.epa.gov/nheerl/mnstudy/.


© Copyright 2013 The Marietta Times. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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From: Lobdell, Danelle
To: Rosemarie Bowler; Bollweg, George; Colledge, Michelle; Hudgens, Edward; Cheryl.beseler@colostate.edu; Vihra


 Gocheva; roelsharry@telenet.be
Subject: Just sent invite for August 22nd call for East Liverpool
Date: Wednesday, August 07, 2013 12:33:23 PM


Last time, not everyone received the invite. So just in case, I am also sending an email with call-in
 information
 
Conference Call to discuss papers. (6 PM Belgium, 12 noon North Carolina, 11 AM Illinois, 10 AM
 Colorado, 9 AM California)
Rosemarie will send out an agenda just prior to the meeting.
Call in Numbers:
 
US toll-free call-in number:                         877-226-9607
access code:                                                       577-073-8038 #
 
Brussels toll-free call-in number:              080074091 32    
access code:                                                       577-073-8038 #
 
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Nash, Carlton
To: Rivera, Lucy; Jones, Cedric
Cc: Braverman, Carole; Tyson, MaryPat; Bollweg, George
Subject: FW: Region 5 ORO Report for April 15
Date: Tuesday, May 07, 2013 12:57:00 PM
Attachments: 2013May7R5AnnouncementReport,E.LiverpoolOHPublicMeeting7-11-13v.2.xlsx


Lucy, Cedric---Please include in your next update of the 6 month report.
 
Thanks
 
 
 
 


From: Bollweg, George 
Sent: Tuesday, May 07, 2013 9:41 AM
To: Nash, Carlton
Subject: FW: Region 5 ORO Report for April 15
 
Here’s a revised version with the results description removed
 


From: Bollweg, George 
Sent: Tuesday, May 07, 2013 8:44 AM
To: Nash, Carlton
Subject: RE: Region 5 ORO Report for April 15
 
Here’s the 7/11/13 East Liverpool OH meeting information in the spreadsheet format
 


From: Nash, Carlton 
Sent: Friday, May 03, 2013 12:44 PM
To: Bollweg, George
Cc: Tyson, MaryPat
Subject: FW: Region 5 ORO Report for April 15
 
George---we do not seem to be on here. Please resurrect your last submittal and update it early next
 week.
 
 
 


From: Rivera, Lucy 
Sent: Friday, May 03, 2013 10:02 AM
To: Nash, Carlton
Subject: FW: Region 5 ORO Report for April 15
 
Peter sends the calendar to me.
 


From: Cassell, Peter 
Sent: Monday, April 15, 2013 6:20 PM
To: ORO; Zawlocki, Chris; Dickenson, Denise
Cc: Harris, Kaitlyn; Mathur, Bharat; Speizman, Elissa; Cannon, Phillippa; Hyde, Tinka; Henry, Timothy;
 Taylor, Jori; Korleski, Christopher; Carney, Wendy; Walter, William; Newton, Cheryl; Sypniewski, Bruce;
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Region 5


			Announcement Report - Submission for May 2012


			Name of Announcement			Agency/Office			High Priority?			Current Status			Timing/Target Date			Mandatory/Discretionary 			Brief description 


			JULY


			Ohio manganese health study public meetings, East Liverpool OH (July 11, 2013)			ORD, EPA Region 5 Air and Radiation			yes			Preparing information and presentations for 7/11/13 East Liverpool Health Board (afternoon) and public (evening) meetings			July 11, 2013			Discretionary			Preliminary results from a health study of airborne manganese (Mn) exposure in adult residents of three Ohio towns (East Liverpool, Marietta, Mt. Vernon) will be publicly presented for the first time at July 11, 2013 public meetings in East Liverpool, Ohio.  Conducted in part through the Regional Applied Research Effort (RARE) Program, the study builds on more than a decade of Ohio airborne Mn monitoring and study by multiple state and federal agencies.  The current phase of the study focused on East Liverpool (highest monitored outdoor air Mn in the US) and is being conducted through a USEPA-ORD contract with San Francisco State University.  





















 Hoffman, Kimberly; Guerriero, Margaret; Harris, Michael; Hogan-Chereskin, Jean; Karl, Richard; Ballotti,
 Doug; Bumba, Lauren; Walts, Alan; Anderson, Andrew; Westlake, Kenneth; Kaplan, Robert; Frey,Bert;
 Beckmann, Ronna Erin; Gawlinski, Denise; Kelley, Jeff; Mankowski, Matthew; Behnke, Kristina; Peterson,
 John; Dee, Rhiannon; Rowan, Anne; SFDIO; Jones, Cedric; Rivera, Lucy
Subject: Region 5 ORO Report for April 15
 
 
Thanks.
______________________________________


Pete Cassell
Press Officer 
Office of External Communications
Office of the Regional Administrator
U.S. EPA, Region 5
______________________________________


77 West Jackson Blvd (P-19J)
Chicago, IL 60604-3590
Phone (312) 886-6234 
Blackberry (312) 859-9614
______________________________________
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From: Persoon, Carolyn
To: Bollweg, George
Subject: Press release format for studies
Date: Thursday, December 12, 2013 1:01:04 PM


Hi George,
 
Carole Braverman mentioned you might have the press release from East Liverpool that I could use
 as a template for the Cicero Rail Study press release that we are drafting right now (and Phillippa is
 out).  If you have a copy, I would greatly appreciate if you could email it to me.  Thanks!
 
Cheers
 
Carolyn Persoon, PhD
Environmental Engineer
US EPA- Region 5
77 W. Jackson Blvd.
Chicago, IL 60604
Phone: (312) 353-8290
persoon.carolyn@epa.gov
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From: Nash, Carlton
To: Tyson, MaryPat
Subject: FW: EL class action
Date: Monday, November 25, 2013 3:57:43 PM
Attachments: image001.png
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FYI-------I told George to keep his ear to the ground on this and let us know if he hears anything.
 
 
 


From: Bollweg, George 
Sent: Monday, November 25, 2013 3:52 PM
To: Koval, Paul; Stein, Gregory
Cc: Nash, Carlton
Subject: RE: EL class action
 
Thanks Paul – I’m guessing you’re right about avoiding early conclusions for what’s probably a long
 slow process.     HTD2U2
 


From: Koval, Paul [mailto:paul.koval@epa.ohio.gov] 
Sent: Monday, November 25, 2013 3:09 PM
To: Bollweg, George; Stein, Gregory
Subject: RE: EL class action
 
Likewise have not heard anything extra here on the Ohio EPA side of things.  Not sure if we would be
 on the list of people contacted.  Usually when this sort of case happens we hear about the details
 once the lawyers are issuing supena’s for witnesses and requesting public records to build their
 cases.  Who knows how quickly this will progress, but could be up to 1 year before we get requests
 for information.  We’ll see.  Happy Turkey Day everybody…………..PK
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 12:32 PM
To: Stein, Gregory; Koval, Paul
Subject: RE: EL class action
 
Thanks Greg – it is interesting the way the EL sites & issues are getting mixed, but I guess geographic
 proximity is the “unifying” factor.
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Monday, November 25, 2013 11:15 AM
To: Bollweg, George; Koval, Paul
Subject: RE: EL class action
 
Hello George (and PK):
We have heard a mixed bag of sites and events and studies in EL. 
 
We heard that there is this lawyer group from Cleveland (Dubyak Connick Sammon Thompson &
 Bloom, LLC, Waxman Blumenthal LLC, and Edward Cochran) announced that they were pursuing a
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 class action based upon what the SFSU study found.  Michelle sent us the link that you included


 below.  Wonder how their November 7th community meeting went?   (Nov 7th, 6:30 p.m. at
 Community Resource Center, 940 Pennsylvania Avenue, East Liverpool, Ohio 43920)
 
Then we have Mr. Walton and Mr. Spencer with Save Our County, Inc., who have been very active in
 requesting both the ODH and our Ohio EPA partners to attend a local board of health meeting to
 discuss that July explosion and ash release at Heritage Thermal Services/WTI event  (see below Sept.
 e-mail).  I have noticed that Mr. Walton and Spencer are combining the sites (WTI and SH Bell) and
 EH concerns. 
 
But we (ODH) have not heard from these lawyers, our local public health officials or anyone in the
 community regarding this class action… yet. 
 
From: Stein, Greg 
Sent: Monday, September 23, 2013 11:29 AM
To: Rosemarie Bowler (rbowl@sfsu.edu); Michelle Colledge; Mark Johnson (johnson.mark@epa.gov);
 George Bollweg (Bollweg.George@epamail.epa.gov)
Cc: Stein, Greg
Subject: Resident shares concerns over health study -- appears they are mixing sites and issues
 


Resident shares concerns over health
 study
September 23, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Despite some assurances that no health issues were created by a July 13
 release of ash from the Heritage-Thermal incinerator, some residents are not convinced and have
 asked the city health board to investigate further.


Orchard Grove resident Mike Walton, a longtime opponent of the East End incinerator, addressed
 the board last week, saying he believes the ash that "blanketed" East End that day does
 constitute a health issue for residents and the health board should have been involved in the
 investigation.


He said when there are residents complaining of stinging eyes and legs and extreme fatigue, that
 constitutes a health issue.


Health Commissioner Jelayne Dray and Mayor Jim Swoger, who heads the health board, both said
 there had been no complaints of illness made to the health department after the incident.


Referring to news articles written about the July 13 incident, Walton said he is uncertain if the
 Ohio Environmental Protection Agency ever investigated some aspects of the release and said
 when he asked the agency for a report, received two narratives on "WTI letterhead," referring to
 the former name of Heritage-Thermal.


Walton also received 63 pages of "nothing but numbers," telling the board, "I challenge anyone in
 this room to read and make sense of it," saying he was told that "things like this happen all the
 time all over the state and the EPA doesn't issue reports."


Walton told the board, "The EPA is reactive, not proactive," and asked both the board and Swoger
 to contact the state and federal EPA and Ohio Department of Health to ask for a public meeting
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 where a report can be made and residents can ask questions.


"I doubt that they'll do it, so at least ask for a comprehensive report on their findings," Walton
 asked. "Those three agencies need to get in here and talk to this community. The residents
 deserve it."


Board members said they had no problem with calling and asking for a meeting.


The issue arose at about 1 p.m. July 13 when a large amount of ash fell from the interior walls of
 the incinerator during routine operations. The volume of the falling ash was greater than the ash
 removal system was able to handle, causing an undetermined amount of ash to be released
 outside the facility and into the air.


Several bags of vermiculite being stored nearby were also ignited by a falling ember, but that fire
 was quickly extinguished by the on-site fire crew.


Mike Settles of the OEPA said Friday he had already been contacted by Dray to ask about a
 possible meeting and report, but said no such report exists at this point.


Saying the incident is still open for review, Settles said air monitoring is still being conducted by
 Heritage Thermal, which he said takes a considerable amount of time and that the EPA is waiting
 for results of that.


"We're still gathering information. I know it's been awhile, but there is a lot of information being
 gathered," Settles said, adding that Heritage-Thermal has been asked to submit to the OEPA the
 calculations used to determine 761 pounds of ash had been released as well as monitoring data
 as well as the company's plan to ensure such a release won't happen again.


Meanwhile, the OEPA issued a notice of violation on Aug. 5, citing the company for a nuisance,
 although this notice did not carry any penalties. Whether additional notices of violation or
 penalties will be issued is unknown at this time, Settles said.


He emphasized the preferred outcome is that another incident doesn't occur.


As for a meeting with citizens, Settles said the OEPA is "happy to share anything we have; they're
 all public documents, but I don't know if there will be a report, per se."


He said once test results are compiled, they too will be available to the public and people could
 ask any questions they have at that time.


If after that questions remain, Settles said it is possible the agencies involved could discuss
 having a public meeting.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.


 
 
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 10:36 AM
To: Koval, Paul; Stein, Greg
Subject: EL class action
 
Hi Paul and Greg – people here are asking whether we’ve heard anything further about the potential
 class action lawsuit in and around East Liverpool, Ohio (www.eastliverpoolpollution.com).  I heard
 from one PA resident who went to the meeting but didn’t say whether he planned to join the class
 action.  Please let me know if you’ve heard anything further.     thanks, George B.
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From: Bollweg, George
To: Tyson, MaryPat; Nash, Carlton; Trine, Rae; Sieffert, Margaret; Caudill, Motria; Hall, Charles
Subject: FW: Resident shares concerns over health study -- appears they are mixing sites and issues
Date: Monday, September 23, 2013 11:26:10 AM
Attachments: image005.png
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FYI re July 2013 ash release from Heritage-Thermal (formerly WTI), E. Liverpool OH.  Sorry if a
 repeat.
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Monday, September 23, 2013 10:29 AM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Johnson, Mark; Bollweg, George
Cc: Stein, Greg
Subject: Resident shares concerns over health study -- appears they are mixing sites and issues
 


Resident shares concerns over health
 study
September 23, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Despite some assurances that no health issues were created by a July 13
 release of ash from the Heritage-Thermal incinerator, some residents are not convinced and have
 asked the city health board to investigate further.


Orchard Grove resident Mike Walton, a longtime opponent of the East End incinerator, addressed
 the board last week, saying he believes the ash that "blanketed" East End that day does
 constitute a health issue for residents and the health board should have been involved in the
 investigation.


He said when there are residents complaining of stinging eyes and legs and extreme fatigue, that
 constitutes a health issue.


Health Commissioner Jelayne Dray and Mayor Jim Swoger, who heads the health board, both said
 there had been no complaints of illness made to the health department after the incident.


Referring to news articles written about the July 13 incident, Walton said he is uncertain if the
 Ohio Environmental Protection Agency ever investigated some aspects of the release and said
 when he asked the agency for a report, received two narratives on "WTI letterhead," referring to
 the former name of Heritage-Thermal.


Walton also received 63 pages of "nothing but numbers," telling the board, "I challenge anyone in
 this room to read and make sense of it," saying he was told that "things like this happen all the
 time all over the state and the EPA doesn't issue reports."


Walton told the board, "The EPA is reactive, not proactive," and asked both the board and Swoger
 to contact the state and federal EPA and Ohio Department of Health to ask for a public meeting
 where a report can be made and residents can ask questions.


"I doubt that they'll do it, so at least ask for a comprehensive report on their findings," Walton
 asked. "Those three agencies need to get in here and talk to this community. The residents
 deserve it."
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Board members said they had no problem with calling and asking for a meeting.


The issue arose at about 1 p.m. July 13 when a large amount of ash fell from the interior walls of
 the incinerator during routine operations. The volume of the falling ash was greater than the ash
 removal system was able to handle, causing an undetermined amount of ash to be released
 outside the facility and into the air.


Several bags of vermiculite being stored nearby were also ignited by a falling ember, but that fire
 was quickly extinguished by the on-site fire crew.


Mike Settles of the OEPA said Friday he had already been contacted by Dray to ask about a
 possible meeting and report, but said no such report exists at this point.


Saying the incident is still open for review, Settles said air monitoring is still being conducted by
 Heritage Thermal, which he said takes a considerable amount of time and that the EPA is waiting
 for results of that.


"We're still gathering information. I know it's been awhile, but there is a lot of information being
 gathered," Settles said, adding that Heritage-Thermal has been asked to submit to the OEPA the
 calculations used to determine 761 pounds of ash had been released as well as monitoring data
 as well as the company's plan to ensure such a release won't happen again.


Meanwhile, the OEPA issued a notice of violation on Aug. 5, citing the company for a nuisance,
 although this notice did not carry any penalties. Whether additional notices of violation or
 penalties will be issued is unknown at this time, Settles said.


He emphasized the preferred outcome is that another incident doesn't occur.


As for a meeting with citizens, Settles said the OEPA is "happy to share anything we have; they're
 all public documents, but I don't know if there will be a report, per se."


He said once test results are compiled, they too will be available to the public and people could
 ask any questions they have at that time.


If after that questions remain, Settles said it is possible the agencies involved could discuss
 having a public meeting.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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From: Nash, Carlton
To: Czerniak, George
Cc: Sypniewski, Bruce; Bollweg, George; Tyson, MaryPat
Subject: R5 Message Slides for 7/11/13 E. Liverpool OH public meeting
Date: Thursday, June 27, 2013 3:27:00 PM
Attachments: 2013July11,R5EastLiverpoolSummary6-26-13Draft.pptx


George---please find attached the slides for the July 11 public meeting in East Liverpool regarding
 release of the RARE project results.


Please forward to the RA as appropriate.
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US EPA Region 5 summary remarks


Health study of airborne manganese 	(Mn) in Ohio adults – preliminary 	results


East Liverpool Ohio - July 11, 2013


George Bollweg PhD


USEPA Region 5 Air and Radiation Division


bollweg.george@epa.gov


312-353-5598
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US EPA funded study looked at potential effects of long term Mn exposure in adults


Health study found subtle health effects associated with airborne Mn


Airborne Mn has been high in East Liverpool





Key points





























Key points (continued):


SH Bell has made substantial changes to its operations


Airborne Mn lower now than in past due to long term efforts (SH Bell, Ohio agencies, federal agencies)


US EPA’s most recent SH Bell investigation conducted in summer 2013


State and federal agencies will continue monitoring and oversight
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Annual average airborne Mn concentrations  in East Liverpool decreased from 2003-2012 (composite TSP samples; arithmetic mean)
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From: Nash, Carlton
To: Tyson, MaryPat
Subject: FW: EL class action
Date: Monday, November 25, 2013 3:57:00 PM
Attachments: image001.png
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FYI-------I told George to keep his ear to the ground on this and let us know if he hears anything.
 
 
 


From: Bollweg, George 
Sent: Monday, November 25, 2013 3:52 PM
To: Koval, Paul; Stein, Gregory
Cc: Nash, Carlton
Subject: RE: EL class action
 
Thanks Paul – I’m guessing you’re right about avoiding early conclusions for what’s probably a long
 slow process.     HTD2U2
 


From: Koval, Paul [mailto:paul.koval@epa.ohio.gov] 
Sent: Monday, November 25, 2013 3:09 PM
To: Bollweg, George; Stein, Gregory
Subject: RE: EL class action
 
Likewise have not heard anything extra here on the Ohio EPA side of things.  Not sure if we would be
 on the list of people contacted.  Usually when this sort of case happens we hear about the details
 once the lawyers are issuing supena’s for witnesses and requesting public records to build their
 cases.  Who knows how quickly this will progress, but could be up to 1 year before we get requests
 for information.  We’ll see.  Happy Turkey Day everybody…………..PK
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 12:32 PM
To: Stein, Gregory; Koval, Paul
Subject: RE: EL class action
 
Thanks Greg – it is interesting the way the EL sites & issues are getting mixed, but I guess geographic
 proximity is the “unifying” factor.
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Monday, November 25, 2013 11:15 AM
To: Bollweg, George; Koval, Paul
Subject: RE: EL class action
 
Hello George (and PK):
We have heard a mixed bag of sites and events and studies in EL. 
 
We heard that there is this lawyer group from Cleveland (Dubyak Connick Sammon Thompson &
 Bloom, LLC, Waxman Blumenthal LLC, and Edward Cochran) announced that they were pursuing a
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 class action based upon what the SFSU study found.  Michelle sent us the link that you included


 below.  Wonder how their November 7th community meeting went?   (Nov 7th, 6:30 p.m. at
 Community Resource Center, 940 Pennsylvania Avenue, East Liverpool, Ohio 43920)
 
Then we have Mr. Walton and Mr. Spencer with Save Our County, Inc., who have been very active in
 requesting both the ODH and our Ohio EPA partners to attend a local board of health meeting to
 discuss that July explosion and ash release at Heritage Thermal Services/WTI event  (see below Sept.
 e-mail).  I have noticed that Mr. Walton and Spencer are combining the sites (WTI and SH Bell) and
 EH concerns. 
 
But we (ODH) have not heard from these lawyers, our local public health officials or anyone in the
 community regarding this class action… yet. 
 
From: Stein, Greg 
Sent: Monday, September 23, 2013 11:29 AM
To: Rosemarie Bowler (rbowl@sfsu.edu); Michelle Colledge; Mark Johnson (johnson.mark@epa.gov);
 George Bollweg (Bollweg.George@epamail.epa.gov)
Cc: Stein, Greg
Subject: Resident shares concerns over health study -- appears they are mixing sites and issues
 


Resident shares concerns over health
 study
September 23, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Despite some assurances that no health issues were created by a July 13
 release of ash from the Heritage-Thermal incinerator, some residents are not convinced and have
 asked the city health board to investigate further.


Orchard Grove resident Mike Walton, a longtime opponent of the East End incinerator, addressed
 the board last week, saying he believes the ash that "blanketed" East End that day does
 constitute a health issue for residents and the health board should have been involved in the
 investigation.


He said when there are residents complaining of stinging eyes and legs and extreme fatigue, that
 constitutes a health issue.


Health Commissioner Jelayne Dray and Mayor Jim Swoger, who heads the health board, both said
 there had been no complaints of illness made to the health department after the incident.


Referring to news articles written about the July 13 incident, Walton said he is uncertain if the
 Ohio Environmental Protection Agency ever investigated some aspects of the release and said
 when he asked the agency for a report, received two narratives on "WTI letterhead," referring to
 the former name of Heritage-Thermal.


Walton also received 63 pages of "nothing but numbers," telling the board, "I challenge anyone in
 this room to read and make sense of it," saying he was told that "things like this happen all the
 time all over the state and the EPA doesn't issue reports."


Walton told the board, "The EPA is reactive, not proactive," and asked both the board and Swoger
 to contact the state and federal EPA and Ohio Department of Health to ask for a public meeting
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 where a report can be made and residents can ask questions.


"I doubt that they'll do it, so at least ask for a comprehensive report on their findings," Walton
 asked. "Those three agencies need to get in here and talk to this community. The residents
 deserve it."


Board members said they had no problem with calling and asking for a meeting.


The issue arose at about 1 p.m. July 13 when a large amount of ash fell from the interior walls of
 the incinerator during routine operations. The volume of the falling ash was greater than the ash
 removal system was able to handle, causing an undetermined amount of ash to be released
 outside the facility and into the air.


Several bags of vermiculite being stored nearby were also ignited by a falling ember, but that fire
 was quickly extinguished by the on-site fire crew.


Mike Settles of the OEPA said Friday he had already been contacted by Dray to ask about a
 possible meeting and report, but said no such report exists at this point.


Saying the incident is still open for review, Settles said air monitoring is still being conducted by
 Heritage Thermal, which he said takes a considerable amount of time and that the EPA is waiting
 for results of that.


"We're still gathering information. I know it's been awhile, but there is a lot of information being
 gathered," Settles said, adding that Heritage-Thermal has been asked to submit to the OEPA the
 calculations used to determine 761 pounds of ash had been released as well as monitoring data
 as well as the company's plan to ensure such a release won't happen again.


Meanwhile, the OEPA issued a notice of violation on Aug. 5, citing the company for a nuisance,
 although this notice did not carry any penalties. Whether additional notices of violation or
 penalties will be issued is unknown at this time, Settles said.


He emphasized the preferred outcome is that another incident doesn't occur.


As for a meeting with citizens, Settles said the OEPA is "happy to share anything we have; they're
 all public documents, but I don't know if there will be a report, per se."


He said once test results are compiled, they too will be available to the public and people could
 ask any questions they have at that time.


If after that questions remain, Settles said it is possible the agencies involved could discuss
 having a public meeting.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.


 
 
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 10:36 AM
To: Koval, Paul; Stein, Greg
Subject: EL class action
 
Hi Paul and Greg – people here are asking whether we’ve heard anything further about the potential
 class action lawsuit in and around East Liverpool, Ohio (www.eastliverpoolpollution.com).  I heard
 from one PA resident who went to the meeting but didn’t say whether he planned to join the class
 action.  Please let me know if you’ve heard anything further.     thanks, George B.
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 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: Bollweg, George
To: Nash, Carlton
Subject: FW: EL class action
Date: Monday, November 25, 2013 11:37:46 AM
Attachments: image001.png
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Thus far it looks like Greg and Ohio Dept. of Health hasn’t heard anything further about the potential
 EL class action.
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Monday, November 25, 2013 11:15 AM
To: Bollweg, George; Koval, Paul
Subject: RE: EL class action
 
Hello George (and PK):
We have heard a mixed bag of sites and events and studies in EL. 
 
We heard that there is this lawyer group from Cleveland (Dubyak Connick Sammon Thompson &
 Bloom, LLC, Waxman Blumenthal LLC, and Edward Cochran) announced that they were pursuing a
 class action based upon what the SFSU study found.  Michelle sent us the link that you included


 below.  Wonder how their November 7th community meeting went?   (Nov 7th, 6:30 p.m. at
 Community Resource Center, 940 Pennsylvania Avenue, East Liverpool, Ohio 43920)
 
Then we have Mr. Walton and Mr. Spencer with Save Our County, Inc., who have been very active in
 requesting both the ODH and our Ohio EPA partners to attend a local board of health meeting to
 discuss that July explosion and ash release at Heritage Thermal Services/WTI event  (see below Sept.
 e-mail).  I have noticed that Mr. Walton and Spencer are combining the sites (WTI and SH Bell) and
 EH concerns. 
 
But we (ODH) have not heard from these lawyers, our local public health officials or anyone in the
 community regarding this class action… yet. 
 
From: Stein, Greg 
Sent: Monday, September 23, 2013 11:29 AM
To: Rosemarie Bowler (rbowl@sfsu.edu); Michelle Colledge; Mark Johnson (johnson.mark@epa.gov);
 George Bollweg (Bollweg.George@epamail.epa.gov)
Cc: Stein, Greg
Subject: Resident shares concerns over health study -- appears they are mixing sites and issues
 


Resident shares concerns over health
 study
September 23, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Despite some assurances that no health issues were created by a July 13
 release of ash from the Heritage-Thermal incinerator, some residents are not convinced and have
 asked the city health board to investigate further.
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Orchard Grove resident Mike Walton, a longtime opponent of the East End incinerator, addressed
 the board last week, saying he believes the ash that "blanketed" East End that day does
 constitute a health issue for residents and the health board should have been involved in the
 investigation.


He said when there are residents complaining of stinging eyes and legs and extreme fatigue, that
 constitutes a health issue.


Health Commissioner Jelayne Dray and Mayor Jim Swoger, who heads the health board, both said
 there had been no complaints of illness made to the health department after the incident.


Referring to news articles written about the July 13 incident, Walton said he is uncertain if the
 Ohio Environmental Protection Agency ever investigated some aspects of the release and said
 when he asked the agency for a report, received two narratives on "WTI letterhead," referring to
 the former name of Heritage-Thermal.


Walton also received 63 pages of "nothing but numbers," telling the board, "I challenge anyone in
 this room to read and make sense of it," saying he was told that "things like this happen all the
 time all over the state and the EPA doesn't issue reports."


Walton told the board, "The EPA is reactive, not proactive," and asked both the board and Swoger
 to contact the state and federal EPA and Ohio Department of Health to ask for a public meeting
 where a report can be made and residents can ask questions.


"I doubt that they'll do it, so at least ask for a comprehensive report on their findings," Walton
 asked. "Those three agencies need to get in here and talk to this community. The residents
 deserve it."


Board members said they had no problem with calling and asking for a meeting.


The issue arose at about 1 p.m. July 13 when a large amount of ash fell from the interior walls of
 the incinerator during routine operations. The volume of the falling ash was greater than the ash
 removal system was able to handle, causing an undetermined amount of ash to be released
 outside the facility and into the air.


Several bags of vermiculite being stored nearby were also ignited by a falling ember, but that fire
 was quickly extinguished by the on-site fire crew.


Mike Settles of the OEPA said Friday he had already been contacted by Dray to ask about a
 possible meeting and report, but said no such report exists at this point.


Saying the incident is still open for review, Settles said air monitoring is still being conducted by
 Heritage Thermal, which he said takes a considerable amount of time and that the EPA is waiting
 for results of that.


"We're still gathering information. I know it's been awhile, but there is a lot of information being
 gathered," Settles said, adding that Heritage-Thermal has been asked to submit to the OEPA the
 calculations used to determine 761 pounds of ash had been released as well as monitoring data
 as well as the company's plan to ensure such a release won't happen again.


Meanwhile, the OEPA issued a notice of violation on Aug. 5, citing the company for a nuisance,
 although this notice did not carry any penalties. Whether additional notices of violation or
 penalties will be issued is unknown at this time, Settles said.


He emphasized the preferred outcome is that another incident doesn't occur.


As for a meeting with citizens, Settles said the OEPA is "happy to share anything we have; they're







 all public documents, but I don't know if there will be a report, per se."


He said once test results are compiled, they too will be available to the public and people could
 ask any questions they have at that time.


If after that questions remain, Settles said it is possible the agencies involved could discuss
 having a public meeting.
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From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 10:36 AM
To: Koval, Paul; Stein, Greg
Subject: EL class action
 
Hi Paul and Greg – people here are asking whether we’ve heard anything further about the potential
 class action lawsuit in and around East Liverpool, Ohio (www.eastliverpoolpollution.com).  I heard
 from one PA resident who went to the meeting but didn’t say whether he planned to join the class
 action.  Please let me know if you’ve heard anything further.     thanks, George B.
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Smith, Rick
To: Patel, Shilpa
Subject: FW: SH Bell Operations Information
Date: Thursday, March 07, 2013 8:55:19 AM
Attachments: select 2011 Terminal Activity - OEPA request 14 Feb 2013.pdf


Shilpa-
 
I just received this information from John today.  I have not reviewed it.  Hope this is what you need. 
 If not let me know.
 
Rick
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Thursday, March 07, 2013 9:48 AM
To: Smith, Rick
Subject: RE: SH Bell Operations Information
 
Good morning Rick.
 
Attached is the requested information.  Let me know if you have any questions.
 
Regards,
 
John Bedeck
 


From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Thursday, February 14, 2013 2:00 PM
To: JOHN BEDECK
Subject: RE: SH Bell Operations Information
 
Thanks John. Again I’m sorry for the confusion.
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Thursday, February 14, 2013 1:06 PM
To: Smith, Rick
Subject: RE: SH Bell Operations Information
 
Thanks Rick.
 
I’ll get it compiled and to you as soon as I can.
 
John
 


From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Thursday, February 14, 2013 11:53 AM
To: JOHN BEDECK
Subject: FW: SH Bell Operations Information
 
John-
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STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



4 November 2011Friday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Chrome – 77 ton Ferro Vanadium – 30 ton Ferro Silicon – 21 ton 
Ferro Vanadium – 4 ton   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Chrome – 22 ton   
Ferro Silicon – 6 ton   
   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 89 ton Ferro Manganese – 37 ton Millscale – 23 ton 
Ferro Manganese – 90 ton Ferro Silicon – 24 ton Pig Iron – 663 ton 
Ferro Silicon – 22 ton Magnesite – 20 ton Potash – 25 ton 
Magnesite – 98 ton  Scrap Steel – 21 ton 
Magnesium Oxide – 24 ton   
Silico Manganese – 48 ton   
Silica Fumes – 98 ton   
Vermiculite 20 ton   
   
   
Area ‘C’ Crusher/Screener KUX Crusher / Screener (PA)  
Ferro Chrome – 73 ton Ferro Chrome – 27 ton  
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Vermiculite – 1535 ton   
Pig Iron – 1400 ton   
   
   
   
   
   
  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



28 October 2011 Friday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Silico Manganese – 42 ton Nitrovan 16 – 6 ton Silicon Metal – 6 ton 
Ferro Silicon – 4 ton Ferro Vanadium – 11 ton  
Ferro Chrome – 12 ton Ferro Chrome – 6 ton  
Ferro Vanadium – 20 ton   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Silicon – 9 ton   
Ferro Chrome – 20 ton   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 22 ton Ferro Manganese – 45 ton Alumina Trihydrate  – 23 ton 
Ferro Silicon  - 22 ton Magnesium Oxide – 25 ton Ferro Silicon – 22 ton 
Magnesite – 22 ton  Pig Iron – 428 ton 
Magnesium Oxide – 25 ton  Scrap Steel – 42 ton 
Silico Manganese – 68 ton   
Silica Fumes – 36 ton   
Vermiculite – 47 ton   
   
   
 Rotary Dryer  



 Iron Ore Pyrite – 20 ton  
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



River Barge Crane Unloading 
(barge unloading w/ cable crane) 



 



Barite – 1400 ton Mixed alloys (sacks) – 800 ton  
Vermiculite – 1473 ton   
   
   
   
   
   
   
 











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



19 October 2011 Wednesday 
   
#2 Packaging Hopper (Carman)   
Ferro Chrome – 8 ton   
Ferro Manganese – 8 ton   
Moly-Oxide – 45 ton   
Ferro Silicon – 21 ton   
Ferro Moly – 10 ton   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 67 ton Alumina Trihydrate – 49 ton Alumina Trihydrate – 23 ton 
Ferro Manganese – 184 ton Ferro Chrome – 22 ton Magnesium Oxide – 95 ton 
Ferro Silicon – 22 ton Ferro Manganese -133 ton Millscale – 23 ton 
Magnesite – 113 ton Ferro Silicon – 24 ton Pig Iron – 768 ton 
Silico Manganese – 24 ton   
Silica Fumes – 57 ton   
   
   
   
Screen Box Ohio Screen Box PA  
Ferro Chrome – 22 ton Magnesite – 22 ton  
   
MEV Screener (PA) KUX Crusher / Screener (PA)  
Silico Manganese – 110 ton Ferro Chrome – 140 ton  
   
   
   
   
   
  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



13 October 2011 Thursday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Manganese – 75 ton Ferro Silicon – 12 ton Ferro Moly – 7 ton 
Ferro Moly – 2 ton Silicon Metal – 11 ton Ferro Manganese – 10 ton 
Ferro Chrome – 10 ton  Silicon Metal – 10 ton 
   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Vanadium – 20 ton   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 70 ton Alumina Trihydrate – 23 ton Alumina Trihydrate – 24 ton 
Ferro Manganese – 75 ton Ferro Manganese – 46 ton Ferro Silicon – 21 ton 
Magnesite – 21 ton Ferro Silicon – 22 ton Fluorspar – 22 ton 
Magnesium Oxide – 25 ton Manganese Ore – 23 ton Pig Iron – 634 ton 
Pig Iron – 24 ton Silico Manganese – 21 ton Silica Fumes – 37 tons 
Silico Manganese – 67 ton  Silicon Carbide – 108 ton 
Silica Fumes – 60 ton  Scrap Steel – 140 ton 
   
   
   
Fertilizer Conditioner / Conveyor   
Potash 26 ton   
   
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Barite – 2800 ton   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



12 October 2011 Wednesday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Manganese – 72 ton Bottom Pour Shot – 48 ton Ferro Vanadium – 20 ton 
Magnesium Ferro Silicon – 10 ton  Ferro Manganese – 22 ton 
Ferro Chrome – 45 ton   
Pig Iron – 20 ton   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Vanadium – 20 ton   
Silicon Metal – 21 ton   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 115 ton Alumina Trihydrate – 22 ton Alumina Trihydrate – 48 ton 
Ferro Manganese – 274 ton Ferro Manganese – 19 ton Fluorspar – 22 ton 
Ferro Silicon – 22 ton Manganese Ore – 46 ton Pig Iron – 799 ton 
Fluorspar – 23 ton  Potash – 26 ton 
Magnesite – 104 ton  Scrap Steel – 41 ton 
Silico Manganese – 21 ton   
Silica Fumes – 79 tons   
   
   
   
Fertilizer Conditioner / Conveyor   
Urea – 48 ton   
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Pig Iron – 3300 ton   
Barite – 1400 ton   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



11 October 2011 Tuesday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Chrome – 90 ton Ferro Vanadium – 20 ton Ferro Moly – 12 ton 
Ferro Manganese – 46 ton Ferro Moly – 6 ton Fluorspar – 22 ton 
   
   
   
   
   
#1 Packaging Hopper (Trico)   
Alumina Trihydrate – 40 ton   
Silicon Metal – 5 ton   
Ferro Silicon – 21 ton   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 67 ton Alumina Trihydrate – 23 ton Infield Conditioner – 24 ton 
Ferro Manganese – 67 ton Ferro Manganese – 22 ton Pig Iron – 824 ton 
Ferro Silicon – 22 ton Ferro Silicon – 22 ton Urea – 24 ton 
Magnesite – 21 ton Manganese Ore – 93 ton  
Millscale – 23 ton   
Pig Iron – 23 ton   
Silico Manganese – 87 ton   
Silica Fumes – 56 ton   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Pig Iron – 4185 ton   
   
   
   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



10 October 2011 Monday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Chrome – 35 ton Fluorspar – 6 ton Ferro Silicon – 22 ton 
Alumina Trihydrate – 25 ton   
Ferro Manganese – 67 ton   
   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Chrome – 37 ton   
Ferro Silicon – 32 ton   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 170 ton Ferro Chrome – 24 ton Ferro Silicon – 22 ton 
Ferro Manganese – 91 ton Ferro Manganese – 23 ton Pig Iron – 501 ton 
Ferro Phosphorus – 22 ton Ferro Silicon – 23 ton Scrap Steel – 103 ton 
Fluorspar – 66 ton Manganese Ore – 24 ton  
Magnesite – 114 ton   
Pig Iron – 47 ton   
Silico Manganese – 66 ton   
   
Fertilizer Conditioner / Conveyor KUX Crusher / Screener (PA)  
Urea – 47 ton Ferro Chrome – 45 ton  
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Pig Iron – 4288 ton   
   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



26 September 2011 Monday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Silicon – 21 ton Fluorspar – 6 ton Ferro Silicon – 22 ton 
Ferro Moly – 6 ton   
Ferro Chrome – 4 ton   
   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Phosphorus – 6 ton   
Ferro Silicon – 17 ton   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 170 ton Alumina Trihydrate – 24 ton Alumina Trihydrate – 46 ton 
Ferro Manganese – 88 ton Ferro Chrome – 23 ton Fluorspar – 24 ton 
Fluorspar – 23 ton Ferro Nickel – 46 ton Pig Iron – 695 ton 
Magnesite – 115 ton Ferro Silicon – 22 ton Silica Fumes – 18 ton 
Magnesium Oxide – 24 ton Millscale – 23 ton Silicon Carbide – 110 ton 
Silico Manganese – 41 ton Manganese Ore – 25 ton Scrap Steel – 40 ton 
Silica Fumes – 46 tons  Urea – 48 ton 
   
   
Area ‘C’ Crusher/Screener KUX Crusher / Screener (PA) MEV Screener 
Silico Manganese – 400 ton Ferro Chrome – 80 ton Silico Manganese – 40 ton 
   
   
   
   
   



River Barge Crane Unloading 
(barge unloading w/ cable crane) 



  



Ferro Phosphorus Brick – 500 ton   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



6 September 2011 Tuesday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Chrome – 11 ton Fluorspar – 6 ton Ferro Silicon – 22 ton 
Ferro Manganese – 58 ton   
Ferro Silicon – 22 ton   
   
   
   
   
#1 Packaging Hopper (Trico)   
Ferro Chrome – 1 ton   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 22 ton Alumina Trihydrate – 70 ton Alumina Trihydrate – 24 ton 
Ferro Manganese – 87 ton Ferro Manganese – 46 ton Pig Iron – 346 ton 
Magnesite – 69 ton Magnesium Oxide – 24 ton Scrap Steel – 20 ton 
Manganese Ore – 24 ton Manganese Ore – 49 ton  
Pig Iron – 71 ton   
Silico Manganese – 156 ton   
   
   
MEV Screener KUX Crusher / Screener (PA)  
Silico Manganese – 50 ton Ferro Chrome – 12 ton  
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Ferro Chrome – 5964 ton   
   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



31 August 2011 Wednesday 
   
#2 Packaging Hopper (Carman)  #4 Packaging Hopper (North) 
Ferro Silicon – 22 ton  Ferro Manganese – 12 ton 
Ferro Manganese – 76 ton   
Ferro Moly – 6 ton   
Ferro Chrome – 23 ton   
   
   
   
   
   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 90 ton Alumina Trihydrate – 24 ton Alumina Trihydrate – 47 ton 
Fluorspar – 47 ton Ferro Manganese – 24 ton Infield Conditioner – 39 ton 
Magnesite – 241 ton Ferro Nickel – 46 ton Iron Silicon – 12 ton 
Silico Manganese – 180 ton Ferro Silicon – 21 ton Pig Iron – 175 ton 
Silica Fumes – 19 ton Fluorspar – 44 ton Silica Fumes – 19 tons 
 Magnesite – 21 ton  
 Rutile Mineral Sand – 22 ton  
   
MEV Screener KUX Crusher / Screener (PA)  
Ferro Manganese – 50 ton Ferro Chrome – 45 ton  
   
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Magnesite – 1500 ton   
   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



30 August 2011 Tuesday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Moly – 28 ton Bottom Pour Shot – 22 ton Fluorspar – 22 ton 
Ferro Vanadium – 4 ton Silicon Metal – 18 ton Silicon Metal – 11 ton 
Silicon Metal – 22 ton   
Ferro Chrome – 2 ton   
   
   
   
   
   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 44 ton Alumina Trihydrate – 48 ton Infield Conditioner – 24 ton 
Ferro Manganese – 70 ton Ferro Manganese – 49 ton Pig Iron – 229 ton 
Iron Silicon – 20 ton Ferro Nickel – 23 ton  
Fluorspar – 69 ton Iron Silicon – 18 ton  
Magnesite – 40 ton Magnesite – 22 ton  
Silico Manganese – 114 Magnesium Oxide – 50 ton  
Silica Fumes – 59 ton   
   
Screen Box PA   
Pig Iron – 50 ton   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Pig Iron – 1582 ton   
Magnesite – 1500 ton   
   
   
   
   
 



  











 



STATELINE TERMINAL ACTIVITY 
 



Rail activity not included.  There were no Affected Materials handled at the Rail Dock during these dates. 
Tonnages shown are approximate 
 
 
 
 
 
Compiled by JRB 
25 February 2013 



29 August 2011 Monday 
   
#2 Packaging Hopper (Carman) #3 Packaging Hopper (East) #4 Packaging Hopper (North) 
Ferro Moly – 6 ton Ferro Vanadium – 15 ton Nitrovan – 8 ton 
Ferro Chrome – 10 ton   
Silicon Metal – 32 ton   
Ferro Manganese – 14 ton   
   
   
   
   
PA-Side Truck Load-Out Shed Ohio-Side Truck Load-Out Shed Other Truck Load-Out (OH & PA) 
Ferro Chrome – 115 ton Alumina Trihydrate – 47 ton Iron Silicon – 71 ton 
Ferro Manganese – 116 ton Ferro Manganese – 46 ton Pig Iron – 312 ton 
Iron Silicon – 19 ton Iron Silicon – 18 ton  
Fluorspar – 23 ton   
Silico Manganese – 88 ton   
Silica Fumes – 61 ton   
   
   
MEV Screener   
Ferro Manganese – 30 ton   
   
   
   
   



Straight-Side Dock 
(barge unloading w/ excavator) 



  



Silica Fume – 1400 ton   
   
   
   
   
   
   
   
 












 
Sorry for the confusion but I thought they wanted 2012 data.  But instead it is 2011. I guess I should
 not have just assumed.
 
Rick
 
From: Patel.Shilpa@epamail.epa.gov [mailto:Patel.Shilpa@epamail.epa.gov] 
Sent: Thursday, February 14, 2013 11:40 AM
To: Smith, Rick
Subject: RE: SH Bell Operations Information
 
Rick:
 
I just realized that I did not specifiy a year.  I was looking for 2011 data, which I thought
 you may already have.  No need to ask SH Bell for 2012 data if that's what you did.
 
Sorry about the confusion and thank you for your help.


Shilpa Patel
Environmental Engineer
Air Enforcement and Compliance Assurance Branch


Protecting the environment is everyone's responsibility. Help EPA fight pollution by reporting
 possible harmful environmental activity. To do so, visit EPA's website at
 http://www.epa.gov/compliance/complaints/index.html


This e-mail, including attachments, contains information that is confidential and it may be
 protected by the attorney-client or other privileges. This e-mail, including attachments,
 contains information that is intended to be conveyed only to the designated recipient(s).


-----"Smith, Rick" <Rick.Smith@epa.state.oh.us> wrote: -----
To: Shilpa Patel/R5/USEPA/US@EPA
From: "Smith, Rick" <Rick.Smith@epa.state.oh.us>
Date: 02/14/2013 09:59AM
Subject: RE: SH Bell Operations Information


Shilpa-
 
I have asked SH Bell for this information upon its receipt I will forward it to you.  Any questions let
 me know.
 
Rick
 


From: Patel.Shilpa@epamail.epa.gov [mailto:Patel.Shilpa@epamail.epa.gov] 
Sent: Tuesday, February 12, 2013 5:40 PM
To: Smith, Rick
Subject: SH Bell Operations Information
 


Hi Rick:



mailto:Patel.Shilpa@epamail.epa.gov

mailto:Patel.Shilpa@epamail.epa.gov

http://www.epa.gov/compliance/complaints/index.html

mailto:Rick.Smith@epa.state.oh.us

mailto:Rick.Smith@epa.state.oh.us

mailto:Patel.Shilpa@epamail.epa.gov

mailto:Patel.Shilpa@epamail.epa.gov





I was hoping you could help me out with something. I am looking for any information you may have
 already collected from SH Bell in regards to what they were operating on the following dates:


8/29- 8/31
9/6
9/26
10/10-10/13
10/19
10/28
11/4


If you have details such as what was running in the morning, afternoon, etc, it would help. Anything you
 can provide would be great.


Thanks


Shilpa Patel
Environmental Engineer
Air Enforcement and Compliance Assurance Branch


Protecting the environment is everyone's responsibility. Help EPA fight pollution by reporting possible
 harmful environmental activity. To do so, visit EPA's website at
 http://www.epa.gov/compliance/complaints/index.html


This e-mail, including attachments, contains information that is confidential and it may be protected by
 the attorney-client or other privileges. This e-mail, including attachments, contains information that is
 intended to be conveyed only to the designated recipient(s).



http://www.epa.gov/compliance/complaints/index.html






From: Sieffert, Margaret
To: Doll, Dennis; Murphy, Deirdre; Lamason, Bill
Cc: Nash, Carlton; Williams, Jennifer
Subject: R5 SAT web summaries
Date: Tuesday, August 27, 2013 11:31:00 AM
Attachments: Marietta web summary.docx


Figures for SAT Webpage.pptx
East Liverpool web summary.docx
Jefferson web summary.docx
Abraham web summary.docx


We have prepared the following web summaries for you to incorporate on the SAT website.  If you 
 have questions, please let us know.
 
Margaret



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=DBB22FA4A9B14C1E8C634B2E0791CEFA-MSIEFFER

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=571d7ab8ef5e438b8245adce7614aa44-DDOLL

mailto:Murphy.Deirdre@epa.gov

mailto:Lamason.Bill@epa.gov

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=0b3a0dee989a4ab0bfb590522223e389-CNash

mailto:Williams.Jennifer@epa.gov



Marietta Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel manufacturing facility which are sources of air toxics emissions. Air monitoring was initially conducted at Warren Elementary School (Warren), Ohio Valley Educational Service Center (Ohio Valley) or at Neale Elementary School (Neale) from August 17, 2009 through November 15, 2009 to assess concentrations of manganese in the air. EPA extended air toxics monitoring at a Warren, not Ohio Valley or Neale, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from December 23, 2011 through February 25, 2012.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) indicate the potential for levels of health concern for long-term continuous exposures..





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			EPA promulgated a Notice of Proposed Rule Making for Risk and Technology Review for Ferroalloy Production on November 23, 2011, and there is a consent decree for a Final Rule with a required signature on December 10, 2013.  This rule is intended to address manganese at the source.





The OEPA is aware of these monitored values, which are consistent with historical values in this area, and will continue to oversee industrial facilities in the area through air permits and other programs.  The Ohio Environmental Protection Agency (OEPA) continues to monitor metals in total suspended particulates (TSP) in the area.








Top of page


Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from December 23, 2011 through February 25, 2012 at Warren Elementary in Marietta, Ohio. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor.


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about Eramet indicates that the facility had no significant change in production during the monitoring period.


· Click here for additional information


Top of page


How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at Warren Elementary.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture





Top of page


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about Eramet indicates that the facility had no significant change in production during the monitoring period.





			


			Eramet is subject to the National Emissions Standards for Hazardous Air Pollutants (NESHAP) Maximum Achievable Control Technology (MACT) for the Ferroalloys Production source category and was the only source covered when the MACT standard was developed.  Since then several other sources have become subject to the MACT standard.  Eramet has a CAA Title V operating permit issued by OEPA that includes operating requirements








Top of page


Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Warren Elementary School (Marietta, Ohio) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort













Abraham Lincoln Elementary School and East Chicago Water Plant


Analysis: Manganese (PM10) Average


Average	22.931447853347589	22.931447853347589	1	59.717812500000001	0	1	2	3	50	50	50	50	Average2	11.278393993738398	11.278393993738398	2	38.206857142857153	Concentration (ng/m3)














Abraham Lincoln Elementary School and East Chicago Water Plant


Analysis: Manganese (PM10) Average


Average	1	59.717812500000001	0	1	2	3	50	50	50	50	Average2	2	38.206857142857153	Concentration (ng/m3)














Gary-4th Ave./Railcats Site 


Analysis: Manganese (PM10) Average


Average	22.845355267296735	22.845355267296735	Manganese (PM10)	51.641176470588235	0	1	2	50	50	50	Concentration (ng/m3)











Gary-4th Ave./Railcats Site 


Analysis: Manganese (PM10) Average


Average	Manganese (PM10)	51.641176470588235	0	1	2	50	50	50	Concentration (ng/m3)











Warren Elementary School


Analysis: Manganese (PM10) Average


42.424352961180503	42.424352961180503	1	93.893999999999991	0	1	2	50	50	50	Concentration (ng/m3)








Warren Elementary School


Analysis: Manganese (PM10) Average


1	93.893999999999991	0	1	2	50	50	50	Concentration (ng/m3)








East Liverpool Water Plant


Analysis: Manganese (PM10) Average


204.5175132188451	204.5175132188451	1	394.99729729729614	0	1	2	50	50	50	Concentration (ng/m3)











East Liverpool Water Plant


Analysis: Manganese (PM10) Average


1	394.99729729729603	0	1	2	50	50	50	Concentration (ng/m3)










East Elementary Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near two facilities owned by the same company that handle and store bulk and packaged products, including metals, minerals, and various industrial products which are sources of air toxics emissions. Air monitoring was initially conducted at East Elementary School from August 12, 2009 through October 4, 2009 to assess concentrations of manganese in the air. EPA extended air toxics monitoring the Water Plant, a site near East Elementary School.  Unfortunately due to budget constraints, the school was demolished in the summer of 2010; therefore, the Water Plant was selected as the site for follow-up monitoring. This site was selected for additional monitoring because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from June 26, 2011 through January 28, 2012.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) are at levels of potential concern for long-term continuous exposure at residential locations near the Water Plant monitoring location or closer to the source.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			Both EPA and OEPA have taken enforcement actions to address particulate matter emissions from a major manganese source in the area. 





EPA and Ohio Environmental Protection Agency (OEPA) are committed to ensuring continued oversight of the source.





OEPA is aware of these monitored values, which are consistent with historical values in this area, and will continue to oversee industrial facilities in the area through air permits and other programs.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from June 26, 2011 through January 28, 2012 at the Water Plant, a site near the former East Elementary School in East Liverpool, Ohio. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. 


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about the source indicates that the facility had no significant change in production during the monitoring period. 


· Click here for additional information


Top of page


How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at the Water Plant.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture
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Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The source of the key pollutant has an operating permit issued by OEPA that includes operating requirements.
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at East Elementary School (East Liverpool, Ohio) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort







Jefferson Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel manufacturing facility which are sources of air toxics emissions. Air monitoring was initially conducted at Jefferson Elementary School from August 23, 2009 through December 9, 2009 to assess concentrations of manganese and lead, as well as chemicals associated with coke oven emissions, such as benzene, arsenic, and benzo(a)pyrene in the air. EPA extended air toxics monitoring at a site near Jefferson Elementary, the Gary-4th Ave./Railcats site, which is closer to the source, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from August 5, 2010 through April 9, 2011.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) are near levels of potential concern for long-term, continuous exposure.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			The Indiana Department of Environmental Management (IDEM) will continue to oversee industrial facilities in the area through air permits and other programs. 





R5 currently has an ongoing enforcement case with the source.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from August 5, 2010 through April 9, 2011 at a site near Jefferson Elementary, the Gary-4th Ave./Railcats site, which is closer to the source,  in Gary, Indiana. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. We also evaluated information on wind speed and wind direction from a weather monitor, along with historical weather information and information about nearby sources of manganese emissions.


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.


· Click here for additional information
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How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Measured wind direction and wind speed


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at the Gary-4th Ave./ Railcats site.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture
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Analysis of Measured Wind Direction and Wind Speed at a meteorological station operated by IDEM (located 1.5 miles ESE of the Gary-4th Ave./ Railcats monitoring site) 


We took measurements of wind direction and speed every day during the sample period. We took special note of the wind speed and direction on the days we took measurements.


			What we looked at 


			What we found 





			We looked at whether the wind data taken on the days we took measurements of are similar or different from the wind patterns during the entire sampling period.


			The wind patterns across sampling dates are generally similar to those observed across the record of on-site meteorological data during the sampling period.





			We looked at whether the wind pattern during the sampling period is reflective of regional wind pattern over the long term.


			The wind pattern at the NWS station during the sampling period is generally similar to the historical long-term wind flow pattern at that location.  This suggests that, on a regional scale, the 7month sampling period may be representative of year-round wind patterns.








 


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The nearby source of the key pollutant has an operating permit issued by IDEM that includes operating requirements. 
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Jefferson Elementary School (Gary, Indiana) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort







Abraham Lincoln Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel mill which are sources of air toxics emissions. Air monitoring was initially conducted at Abraham Lincoln Elementary School from August 23, 2009 through December 9, 2009 to assess concentrations of manganese and lead, as well as chemicals associated with coke oven emissions, such as benzene, arsenic, and benzo(a)pyrene in the air. EPA extended air toxics monitoring at the school and the East Chicago Water Plant which is closer to the source, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from September 5, 2010 through April 3, 2011.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimate for manganese (PM10) are near levels of potential concern for long-term continuous exposure at the East Chicago Water Plant monitoring location, a site closer to the source than the Abraham Lincoln Elementary School.  





The second round of monitoring indicates that the longer-term concentration estimate for manganese (PM10) at Abraham Lincoln Elementary School monitoring location are below levels of concern.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			The Indiana Department of Environmental Management (IDEM) will continue to oversee industrial facilities in the area through air permits and other programs. 





R5 currently has an ongoing enforcement case with the source.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from September 5, 2010 through April 3, 2011 Abraham Lincoln Elementary School and the East Chicago Water Plant in East Chicago, Indiana. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. We also evaluated information on wind speed and wind direction from a weather monitor, along with historical weather information and information about nearby sources of manganese emissions.


Findings:


· Measured values of manganese indicate an influence of the source at the school and the East Chicago Water Plant. 


· Levels of manganese are below levels of concern for short-term and long-term exposure at the school.  However, levels of manganese are below levels of concern for short-term, but remain a concern for long term at the East Chicago Water Plant. 


· Information about the nearby source indicates that the facility had no significant change in production during the monitoring period 


· Click here for additional information


Top of page


How We Analyzed the Information We Collected at Abraham Lincoln Elementary School and the East Chicago Water Plant


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Measured wind direction and wind speed


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected was below the long-term comparison level at Abraham Lincoln Elementary School but above at the East Chicago Water Plant.


Add pictures


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add pictures
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Analysis of Measured Wind Direction and Wind Speed at a meteorological station operated by IDEM (located 2.5 miles WSW of the school and 3 miles WSW from the water plant) 


We took measurements of wind direction and speed every day during the sample period. We took special note of the wind speed and direction on the days we took measurements.


			What we looked at 


			What we found 





			We looked at whether the wind data taken on the days we took measurements of are similar or different from the wind patterns during the entire sampling period.


			The wind patterns across sampling dates are similar to those observed across the full record of on-site meteorological data, with respect to the expected zone of source influence.





			We looked at whether the wind pattern during the sampling period is reflective of regional wind pattern over the long term.


			The wind pattern at the National Weather Station (NWS) station during the sampling period is similar to the historical long-term wind flow pattern at that same NWS station.  Therefore, the 7-month sampling period may be representative of year-round wind patterns. 








 


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The nearby source of the key pollutant has an operating permit issued by IDEM that includes operating requirements. 
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Abraham Lincoln Elementary School (East Chicago, Indiana) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort










From: Nash, Carlton
To: mptimes@nwlink.com
Subject: FW: EL class action
Date: Tuesday, November 26, 2013 8:19:00 AM
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From: Koval, Paul [mailto:paul.koval@epa.ohio.gov] 
Sent: Tuesday, November 26, 2013 7:49 AM
To: Bollweg, George; Stein, Gregory
Cc: Nash, Carlton
Subject: RE: EL class action
 
Yes, and in my experience, limited as it may be, 75% of these lawsuits fade away without going
 anywhere (or they are settled out of court so we do not see any parts of the negotiations).
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 4:52 PM
To: Koval, Paul; Stein, Gregory
Cc: Nash, Carlton
Subject: RE: EL class action
 
Thanks Paul – I’m guessing you’re right about avoiding early conclusions for what’s probably a long
 slow process.     HTD2U2
 


From: Koval, Paul [mailto:paul.koval@epa.ohio.gov] 
Sent: Monday, November 25, 2013 3:09 PM
To: Bollweg, George; Stein, Gregory
Subject: RE: EL class action
 
Likewise have not heard anything extra here on the Ohio EPA side of things.  Not sure if we would be
 on the list of people contacted.  Usually when this sort of case happens we hear about the details
 once the lawyers are issuing supena’s for witnesses and requesting public records to build their
 cases.  Who knows how quickly this will progress, but could be up to 1 year before we get requests
 for information.  We’ll see.  Happy Turkey Day everybody…………..PK
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 12:32 PM
To: Stein, Gregory; Koval, Paul
Subject: RE: EL class action
 
Thanks Greg – it is interesting the way the EL sites & issues are getting mixed, but I guess geographic
 proximity is the “unifying” factor.
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Monday, November 25, 2013 11:15 AM
To: Bollweg, George; Koval, Paul
Subject: RE: EL class action
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Hello George (and PK):
We have heard a mixed bag of sites and events and studies in EL. 
 
We heard that there is this lawyer group from Cleveland (Dubyak Connick Sammon Thompson &
 Bloom, LLC, Waxman Blumenthal LLC, and Edward Cochran) announced that they were pursuing a
 class action based upon what the SFSU study found.  Michelle sent us the link that you included


 below.  Wonder how their November 7th community meeting went?   (Nov 7th, 6:30 p.m. at
 Community Resource Center, 940 Pennsylvania Avenue, East Liverpool, Ohio 43920)
 
Then we have Mr. Walton and Mr. Spencer with Save Our County, Inc., who have been very active in
 requesting both the ODH and our Ohio EPA partners to attend a local board of health meeting to
 discuss that July explosion and ash release at Heritage Thermal Services/WTI event  (see below Sept.
 e-mail).  I have noticed that Mr. Walton and Spencer are combining the sites (WTI and SH Bell) and
 EH concerns. 
 
But we (ODH) have not heard from these lawyers, our local public health officials or anyone in the
 community regarding this class action… yet. 
 
From: Stein, Greg 
Sent: Monday, September 23, 2013 11:29 AM
To: Rosemarie Bowler (rbowl@sfsu.edu); Michelle Colledge; Mark Johnson (johnson.mark@epa.gov);
 George Bollweg (Bollweg.George@epamail.epa.gov)
Cc: Stein, Greg
Subject: Resident shares concerns over health study -- appears they are mixing sites and issues
 


Resident shares concerns over health
 study
September 23, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Despite some assurances that no health issues were created by a July 13
 release of ash from the Heritage-Thermal incinerator, some residents are not convinced and have
 asked the city health board to investigate further.


Orchard Grove resident Mike Walton, a longtime opponent of the East End incinerator, addressed
 the board last week, saying he believes the ash that "blanketed" East End that day does
 constitute a health issue for residents and the health board should have been involved in the
 investigation.


He said when there are residents complaining of stinging eyes and legs and extreme fatigue, that
 constitutes a health issue.


Health Commissioner Jelayne Dray and Mayor Jim Swoger, who heads the health board, both said
 there had been no complaints of illness made to the health department after the incident.


Referring to news articles written about the July 13 incident, Walton said he is uncertain if the
 Ohio Environmental Protection Agency ever investigated some aspects of the release and said
 when he asked the agency for a report, received two narratives on "WTI letterhead," referring to
 the former name of Heritage-Thermal.
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Walton also received 63 pages of "nothing but numbers," telling the board, "I challenge anyone in
 this room to read and make sense of it," saying he was told that "things like this happen all the
 time all over the state and the EPA doesn't issue reports."


Walton told the board, "The EPA is reactive, not proactive," and asked both the board and Swoger
 to contact the state and federal EPA and Ohio Department of Health to ask for a public meeting
 where a report can be made and residents can ask questions.


"I doubt that they'll do it, so at least ask for a comprehensive report on their findings," Walton
 asked. "Those three agencies need to get in here and talk to this community. The residents
 deserve it."


Board members said they had no problem with calling and asking for a meeting.


The issue arose at about 1 p.m. July 13 when a large amount of ash fell from the interior walls of
 the incinerator during routine operations. The volume of the falling ash was greater than the ash
 removal system was able to handle, causing an undetermined amount of ash to be released
 outside the facility and into the air.


Several bags of vermiculite being stored nearby were also ignited by a falling ember, but that fire
 was quickly extinguished by the on-site fire crew.


Mike Settles of the OEPA said Friday he had already been contacted by Dray to ask about a
 possible meeting and report, but said no such report exists at this point.


Saying the incident is still open for review, Settles said air monitoring is still being conducted by
 Heritage Thermal, which he said takes a considerable amount of time and that the EPA is waiting
 for results of that.


"We're still gathering information. I know it's been awhile, but there is a lot of information being
 gathered," Settles said, adding that Heritage-Thermal has been asked to submit to the OEPA the
 calculations used to determine 761 pounds of ash had been released as well as monitoring data
 as well as the company's plan to ensure such a release won't happen again.


Meanwhile, the OEPA issued a notice of violation on Aug. 5, citing the company for a nuisance,
 although this notice did not carry any penalties. Whether additional notices of violation or
 penalties will be issued is unknown at this time, Settles said.


He emphasized the preferred outcome is that another incident doesn't occur.


As for a meeting with citizens, Settles said the OEPA is "happy to share anything we have; they're
 all public documents, but I don't know if there will be a report, per se."


He said once test results are compiled, they too will be available to the public and people could
 ask any questions they have at that time.


If after that questions remain, Settles said it is possible the agencies involved could discuss
 having a public meeting.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.


 
 
 


From: Bollweg, George [mailto:bollweg.george@epa.gov] 
Sent: Monday, November 25, 2013 10:36 AM
To: Koval, Paul; Stein, Greg
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Subject: EL class action
 
Hi Paul and Greg – people here are asking whether we’ve heard anything further about the potential
 class action lawsuit in and around East Liverpool, Ohio (www.eastliverpoolpollution.com).  I heard
 from one PA resident who went to the meeting but didn’t say whether he planned to join the class
 action.  Please let me know if you’ve heard anything further.     thanks, George B.
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Sieffert, Margaret
To: Patel, Shilpa
Subject: FW: SH Bell is going to start handling high-purity quartz frac sand: info and questions for Ohio EPA
Date: Friday, November 01, 2013 8:07:00 AM


Not sure if you are back but you should remove the out of office from your email.  We are past the
 shutdown J
 


From: Patel, Shilpa 
Sent: Friday, November 01, 2013 8:02 AM
To: Sieffert, Margaret
Subject: Automatic reply: SH Bell is going to start handling high-purity quartz frac sand: info and
 questions for Ohio EPA
 
I am out of the office for the duration of the government shutdown.  I will not be checking messages, but will return
 your email upon my return to the office
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From: Sieffert, Margaret
To: Doll, Dennis; Murphy, Deirdre; Lamason, Bill
Cc: Nash, Carlton; Williams, Jennifer
Subject: R5 SAT web summaries
Date: Tuesday, August 27, 2013 11:31:14 AM
Attachments: Marietta web summary.docx


Figures for SAT Webpage.pptx
East Liverpool web summary.docx
Jefferson web summary.docx
Abraham web summary.docx


We have prepared the following web summaries for you to incorporate on the SAT website.  If you 
 have questions, please let us know.
 
Margaret
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Marietta Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel manufacturing facility which are sources of air toxics emissions. Air monitoring was initially conducted at Warren Elementary School (Warren), Ohio Valley Educational Service Center (Ohio Valley) or at Neale Elementary School (Neale) from August 17, 2009 through November 15, 2009 to assess concentrations of manganese in the air. EPA extended air toxics monitoring at a Warren, not Ohio Valley or Neale, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from December 23, 2011 through February 25, 2012.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) indicate the potential for levels of health concern for long-term continuous exposures..





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			EPA promulgated a Notice of Proposed Rule Making for Risk and Technology Review for Ferroalloy Production on November 23, 2011, and there is a consent decree for a Final Rule with a required signature on December 10, 2013.  This rule is intended to address manganese at the source.





The OEPA is aware of these monitored values, which are consistent with historical values in this area, and will continue to oversee industrial facilities in the area through air permits and other programs.  The Ohio Environmental Protection Agency (OEPA) continues to monitor metals in total suspended particulates (TSP) in the area.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from December 23, 2011 through February 25, 2012 at Warren Elementary in Marietta, Ohio. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor.


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about Eramet indicates that the facility had no significant change in production during the monitoring period.


· Click here for additional information
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How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at Warren Elementary.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture





Top of page


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about Eramet indicates that the facility had no significant change in production during the monitoring period.





			


			Eramet is subject to the National Emissions Standards for Hazardous Air Pollutants (NESHAP) Maximum Achievable Control Technology (MACT) for the Ferroalloys Production source category and was the only source covered when the MACT standard was developed.  Since then several other sources have become subject to the MACT standard.  Eramet has a CAA Title V operating permit issued by OEPA that includes operating requirements
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Warren Elementary School (Marietta, Ohio) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort













Abraham Lincoln Elementary School and East Chicago Water Plant


Analysis: Manganese (PM10) Average


Average	22.931447853347589	22.931447853347589	1	59.717812500000001	0	1	2	3	50	50	50	50	Average2	11.278393993738398	11.278393993738398	2	38.206857142857153	Concentration (ng/m3)














Abraham Lincoln Elementary School and East Chicago Water Plant


Analysis: Manganese (PM10) Average


Average	1	59.717812500000001	0	1	2	3	50	50	50	50	Average2	2	38.206857142857153	Concentration (ng/m3)














Gary-4th Ave./Railcats Site 


Analysis: Manganese (PM10) Average


Average	22.845355267296735	22.845355267296735	Manganese (PM10)	51.641176470588235	0	1	2	50	50	50	Concentration (ng/m3)











Gary-4th Ave./Railcats Site 


Analysis: Manganese (PM10) Average


Average	Manganese (PM10)	51.641176470588235	0	1	2	50	50	50	Concentration (ng/m3)











Warren Elementary School


Analysis: Manganese (PM10) Average


42.424352961180503	42.424352961180503	1	93.893999999999991	0	1	2	50	50	50	Concentration (ng/m3)








Warren Elementary School


Analysis: Manganese (PM10) Average


1	93.893999999999991	0	1	2	50	50	50	Concentration (ng/m3)








East Liverpool Water Plant


Analysis: Manganese (PM10) Average


204.5175132188451	204.5175132188451	1	394.99729729729614	0	1	2	50	50	50	Concentration (ng/m3)











East Liverpool Water Plant


Analysis: Manganese (PM10) Average


1	394.99729729729603	0	1	2	50	50	50	Concentration (ng/m3)










East Elementary Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near two facilities owned by the same company that handle and store bulk and packaged products, including metals, minerals, and various industrial products which are sources of air toxics emissions. Air monitoring was initially conducted at East Elementary School from August 12, 2009 through October 4, 2009 to assess concentrations of manganese in the air. EPA extended air toxics monitoring the Water Plant, a site near East Elementary School.  Unfortunately due to budget constraints, the school was demolished in the summer of 2010; therefore, the Water Plant was selected as the site for follow-up monitoring. This site was selected for additional monitoring because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from June 26, 2011 through January 28, 2012.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) are at levels of potential concern for long-term continuous exposure at residential locations near the Water Plant monitoring location or closer to the source.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			Both EPA and OEPA have taken enforcement actions to address particulate matter emissions from a major manganese source in the area. 





EPA and Ohio Environmental Protection Agency (OEPA) are committed to ensuring continued oversight of the source.





OEPA is aware of these monitored values, which are consistent with historical values in this area, and will continue to oversee industrial facilities in the area through air permits and other programs.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from June 26, 2011 through January 28, 2012 at the Water Plant, a site near the former East Elementary School in East Liverpool, Ohio. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. 


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about the source indicates that the facility had no significant change in production during the monitoring period. 


· Click here for additional information
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How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at the Water Plant.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture
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Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The source of the key pollutant has an operating permit issued by OEPA that includes operating requirements.
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at East Elementary School (East Liverpool, Ohio) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort







Jefferson Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel manufacturing facility which are sources of air toxics emissions. Air monitoring was initially conducted at Jefferson Elementary School from August 23, 2009 through December 9, 2009 to assess concentrations of manganese and lead, as well as chemicals associated with coke oven emissions, such as benzene, arsenic, and benzo(a)pyrene in the air. EPA extended air toxics monitoring at a site near Jefferson Elementary, the Gary-4th Ave./Railcats site, which is closer to the source, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from August 5, 2010 through April 9, 2011.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimates for manganese (PM10) are near levels of potential concern for long-term, continuous exposure.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			The Indiana Department of Environmental Management (IDEM) will continue to oversee industrial facilities in the area through air permits and other programs. 





R5 currently has an ongoing enforcement case with the source.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from August 5, 2010 through April 9, 2011 at a site near Jefferson Elementary, the Gary-4th Ave./Railcats site, which is closer to the source,  in Gary, Indiana. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. We also evaluated information on wind speed and wind direction from a weather monitor, along with historical weather information and information about nearby sources of manganese emissions.


Findings:


· Measured values of manganese indicate an influence of the source at the school. 


· Levels of manganese remain above levels of concern for long-term exposure at the school.  


· Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.


· Click here for additional information
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How We Analyzed the Information We Collected at this School


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Measured wind direction and wind speed


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected remained above the long-term comparison level at the Gary-4th Ave./ Railcats site.


Add picture


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add picture
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Analysis of Measured Wind Direction and Wind Speed at a meteorological station operated by IDEM (located 1.5 miles ESE of the Gary-4th Ave./ Railcats monitoring site) 


We took measurements of wind direction and speed every day during the sample period. We took special note of the wind speed and direction on the days we took measurements.


			What we looked at 


			What we found 





			We looked at whether the wind data taken on the days we took measurements of are similar or different from the wind patterns during the entire sampling period.


			The wind patterns across sampling dates are generally similar to those observed across the record of on-site meteorological data during the sampling period.





			We looked at whether the wind pattern during the sampling period is reflective of regional wind pattern over the long term.


			The wind pattern at the NWS station during the sampling period is generally similar to the historical long-term wind flow pattern at that location.  This suggests that, on a regional scale, the 7month sampling period may be representative of year-round wind patterns.








 


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The nearby source of the key pollutant has an operating permit issued by IDEM that includes operating requirements. 
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Jefferson Elementary School (Gary, Indiana) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort







Abraham Lincoln Results and Analysis of EPA’s monitoring 


EPA selected this school for monitoring because it was located near a coke oven and steel mill which are sources of air toxics emissions. Air monitoring was initially conducted at Abraham Lincoln Elementary School from August 23, 2009 through December 9, 2009 to assess concentrations of manganese and lead, as well as chemicals associated with coke oven emissions, such as benzene, arsenic, and benzo(a)pyrene in the air. EPA extended air toxics monitoring at the school and the East Chicago Water Plant which is closer to the source, because measurements of manganese were elevated and indicated a potential concern for long-term, continuous exposure. Additional monitoring for manganese was conducted from September 5, 2010 through April 3, 2011.  


			Primary Findings


			The second round of monitoring indicates that the longer-term concentration estimate for manganese (PM10) are near levels of potential concern for long-term continuous exposure at the East Chicago Water Plant monitoring location, a site closer to the source than the Abraham Lincoln Elementary School.  





The second round of monitoring indicates that the longer-term concentration estimate for manganese (PM10) at Abraham Lincoln Elementary School monitoring location are below levels of concern.





			Key Pollutants Monitored 


			Manganese.  Inhalation may affect the nervous system if people are exposed to high levels.  





			Next Steps


			The Indiana Department of Environmental Management (IDEM) will continue to oversee industrial facilities in the area through air permits and other programs. 





R5 currently has an ongoing enforcement case with the source.
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Summary of Study Approach and Findings


Approach:


· A monitor collected air samples from September 5, 2010 through April 3, 2011 Abraham Lincoln Elementary School and the East Chicago Water Plant in East Chicago, Indiana. 


· Individual air sample results are posted on this website. 


· When the monitoring was complete, we analyzed the results to see if there was a concern from long-term concentrations (over a lifetime).


· Also, when the monitoring was complete, we evaluated all the air samples from the on-site monitor. We also evaluated information on wind speed and wind direction from a weather monitor, along with historical weather information and information about nearby sources of manganese emissions.


Findings:


· Measured values of manganese indicate an influence of the source at the school and the East Chicago Water Plant. 


· Levels of manganese are below levels of concern for short-term and long-term exposure at the school.  However, levels of manganese are below levels of concern for short-term, but remain a concern for long term at the East Chicago Water Plant. 


· Information about the nearby source indicates that the facility had no significant change in production during the monitoring period 


· Click here for additional information
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How We Analyzed the Information We Collected at Abraham Lincoln Elementary School and the East Chicago Water Plant


The analysis considered whether the information collected at the school might raise concerns for the health of children or adults at the school. We looked at the following types of information:


· Measured concentrations and information on manganese


· Measured wind direction and wind speed


· Information about nearby sources of manganese 


Analysis of Measured Manganese Concentrations:


1. Calculate the average: We calculated the average of the manganese measurements (shown by the black diamond in the graph below). We compared this average to the long-term comparison level (thick line on the graph below). 


Result: The average manganese level for the samples collected was below the long-term comparison level at Abraham Lincoln Elementary School but above at the East Chicago Water Plant.


Add pictures


2. Calculate a range: To account for varying air concentrations of manganese, we calculated a range around the average. We did this by estimating high and low values that the longer-term concentrations might reach using common statistical tools. We compared the highest point in the range (called the “upper bound”) to the long-term comparison level.


Result: The high end of the range is lower than the comparison level.


Add pictures
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Analysis of Measured Wind Direction and Wind Speed at a meteorological station operated by IDEM (located 2.5 miles WSW of the school and 3 miles WSW from the water plant) 


We took measurements of wind direction and speed every day during the sample period. We took special note of the wind speed and direction on the days we took measurements.


			What we looked at 


			What we found 





			We looked at whether the wind data taken on the days we took measurements of are similar or different from the wind patterns during the entire sampling period.


			The wind patterns across sampling dates are similar to those observed across the full record of on-site meteorological data, with respect to the expected zone of source influence.





			We looked at whether the wind pattern during the sampling period is reflective of regional wind pattern over the long term.


			The wind pattern at the National Weather Station (NWS) station during the sampling period is similar to the historical long-term wind flow pattern at that same NWS station.  Therefore, the 7-month sampling period may be representative of year-round wind patterns. 








 


Analysis of Information on Nearby Source of Manganese Emissions


			What we looked at 


			What we found





			Whether we could determine if the source was operating as usual during the sampling period


			Information about the nearby source indicates that the facility had no significant change in production during the monitoring period.





			


			The nearby source of the key pollutant has an operating permit issued by IDEM that includes operating requirements. 
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Additional Information


Technical Report for School: Assessing Outdoor Air Near Schools: Additional Monitoring at Abraham Lincoln Elementary School (East Chicago, Indiana) (PDF) (?? pp,??k). The technical report is a follow-up to the original monitoring.  The report is geared toward risk assessors, risk managers, and other regulatory agencies.


Background on School Monitoring Effort


General Questions and Answers for School Monitoring Effort










From: Sieffert, Margaret
To: Caudill, Motria
Cc: Fuoco, Marta
Subject: FW: SH Bell monitoring
Date: Thursday, October 31, 2013 11:01:00 AM
Attachments: image001.png


I forgot Marta prepared and responded back to Mike a year ago.  If you prefer her respond again,
 please let us know. 
 
Margaret
 


From: Margaret Sieffert [mailto:Sieffert.Margaret@epamail.epa.gov] 
Sent: Thursday, October 31, 2013 11:00 AM
To: Sieffert, Margaret
Subject: Fw: SH Bell monitoring
 


----- Forwarded by Margaret Sieffert/R5/USEPA/US on 10/31/2013 11:00 AM -----


From: mike walton <mike_wild_1@hotmail.com>
To: Margaret Sieffert/R5/USEPA/US@EPA, 
Date: 10/31/2012 12:14 PM
Subject: RE: SH Bell monitoring


Ms. Sieffert, I received your e-mail about monitoring around S H Bell in E. Liverpool,Oh. thank yu.


Subject: Fw: SH Bell monitoring
To: mike_wild_1@hotmail.com
CC: Fuoco.Marta@epamail.epa.gov
From: Sieffert.Margaret@epamail.epa.gov
Date: Wed, 31 Oct 2012 09:51:51 -0500


Mike here is the email my colleague sent you regarding the monitoring. Hopefully you receive it this time. 


-Margaret Sieffert


------------------------------------------------------------------------------
To: mike_wild_1@hotmail.com <"mailto:mike_wild_1"@hotmail.com>,
cc:


Date: 10:37:15 AM EST Today
Subject: SH Bell monitoring


Mike,


I'm responding to your inquiry about particulate air monitoring for hydraulic fracturing sand around SH
 Bell.


There are several monitoring sites operated by Ohio EPA around SH Bell. The closest site is at the Water
 Plant located at 2220 Michigan. The site monitors for PM10 - particles less than 10 micrometers in
 diameter. While the sand that is used for hydraulic fracturing is of a smaller particle fraction, if present it
 will impact the PM10 monitor.


You can view data for this monitor and surrounding monitors at http://www.epa.gov/airdata/. You can also
 view OEPA's monitoring plan at
 http://epa.ohio.gov/dapc/ams/amsmain/tabid/2772/LiveTabId/126985/Default.aspx. If you have additional
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 questions, please feel free to contact me.


Thanks, 


Marta Fuoco


Marta A. Fuoco
U.S. Environmental Protection Agency
Region 5, Air and Radiation Division
Air Toxics and Assessment Branch
Air Monitoring and Analysis Section
77 W. Jackson Blvd. (AT-18J)
Chicago, IL 60604
Phone: 312.886.6243
Fax: 312.692.2927
fuoco.marta@epa.gov
(See attached file: ecblank.gif)
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From: Bollweg, George
To: Czerniak, George
Cc: Tyson, MaryPat; Nash, Carlton; Compher, Michael
Subject: RA briefing materials - OH RARE project
Date: Thursday, May 16, 2013 4:23:15 PM
Attachments: 2013May16-R5E.LiverpoolOH,RABriefingProjectSummary.docx


2013May15-R5RABriefingTimeline,Final.docx
2013May15-SHBellHistoryandStatus(PatelS).docx
2013April3,LobdellD-Briefing_East Liverpool_4_3_2013.pptx
east liverpool.pptx
2013EastLiverpoolOH-Maps,HistoricalMnTrend.pptx


1.  briefing sheet
2.  timeline
3.  SH Bell enforcement summary
4.  Danelle Lobdell ORD management briefing
5.  map – location of East Liverpool OH
6.  map – location of source and monitoring sites; map – participant residences; historical ambient
 Mn concentration trend
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May 16, 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated exposure to and effects of potential airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring), technical expertise (risk and modeling), community relations


· EPA-ORD:  initial study proposal, funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  initial study proposal, technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived that included air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


· Result differences between towns were observed for:   generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


Both Marietta and East Liverpool have elevated Mn air concentrations, but health effects potentially consistent with Mn exposure were fewer and more subtle than in worker studies with much higher exposures.  Study results suggest that living closest to the Mn source for a longer time (i.e., more Mn air exposure) was associated with borderline to mild tremors and slightly lower motor speed and strength.





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes that appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology Review rulemaking (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review rulemaking.





What steps are next?


· Citizens have already been notified of their personal test results


· Preliminary “RARE Part 2” results to be presented at 7/11/13 East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Public meeting(s) plan:  


· Afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Audience will be directed to EPA-ORD website for study-related Mn information


· Refined results will be submitted to science journals for publication


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Continue oversight of S.H. Bell and compliance with Clean Air Act and Ohio Laws, regulations, Findings and Orders


· Assess need for additional enforcement actions
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Partial history of EPA collaborative involvement in study of airborne manganese (Mn) in Ohio





1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with S.H. Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR releases Washington County Air Quality Health Consultation that finds inadequate exposure data, cites need for additional air monitoring and health study if later warranted.  Deploys three additional air monitors in Marietta OH vicinity.





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





2008 (ctd.)	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests.  Cautiously interprets subtle effects.





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.


	


	In September, Erin Haynes (University of Cincinnati) conducted public meeting in East Liverpool providing preliminary results from biomarker study on children. She collected this data same day EPA was in East Liverpool collecting data.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is East Liverpool public meeting to present preliminary health study results to the community.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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S.H. Bell Summary of Enforcement Actions


(updated by Shilpa Patel on May 15, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  U.S. EPA Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on major emission units 


· Storage of all manganese materials within fully enclosed buildings 


· Fugitive emissions controlled through various dust suppression methods, vehicular tarping, and opacity limits 


			





			2011





			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			2012


			Jul 2012: Ohio EPA Inspection; S.H. Bell paved all remaining unpaved roads 


			





			2013


			Jan 2013:  Email from Paul Koval indicated no further actions will be taken.


			May 8, 2013: 114 issued


· Compare high/low manganese emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are causing high manganese emissions





			FUTURE ACTIONS





			2013


			


			Summer 2013: U.S. EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources













Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta





 








Office of Research and Development








1





Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility
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East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples


Mn (ug/m3)	38356	38362	38368	38374	38380	38386	38392	38398	38404	38410	38416	38422	38428	38434	38440	38446	38452	38458	38464	38470	38476	38482	38488	38494	38500	38506	38512	38524	38530	38536	38542	38548	38554	38560	38566	38572	38578	38584	38596	38602	38608	38614	38620	38626	38632	38638	38644	38	650	38656	38662	38668	38674	38680	38686	38692	38698	38704	38710	38716	38722	38728	38734	38740	38746	38752	38758	38764	38770	38776	38782	38788	38794	38800	38806	38812	38818	38824	38830	38836	38842	38854	38860	38866	38872	38878	38884	38890	38896	38902	38908	38914	38920	38926	38932	38938	38944	38950	38956	38962	38968	38974	38980	38986	38992	38998	39004	39010	39016	39022	39028	39034	39040	39046	39052	39058	39064	39070	39076	39082	39088	39094	39100	39106	39112	39118	39124	39130	39136	39154	39160	39166	39172	39178	39196	39202	39208	39214	39220	39226	39232	39238	39244	39250	39256	39262	39268	39274	39280	39286	39292	39298	39310	39316	39322	39328	39334	39340	39346	39352	39358	39364	39370	39376	39382	39388	39394	39400	39406	39412	39418	39424	39430	39442	39454	39460	39466	39472	39478	39484	39490	39496	39502	39508	39514	39520	39526	39532	39538	39544	39550	39556	39562	39568	39574	39580	39586	39592	39598	39604	39610	39616	39622	39640	39646	39652	39658	39664	39670	39676	39682	39686	39694	39700	39706	39712	39718	39724	39730	39736	39742	39748	39754	39760	39766	39772	39778	39784	39790	39796	39802	39826	39832	39838	39844	39850	39856	39862	39868	39874	39880	39886	39892	39898	39904	39910	39916	39934	39940	39946	39952	39958	39964	39970	39976	39988	39994	40000	40006	40012	40018	40024	40030	40036	40042	40048	40060	40066	40072	40078	40084	40090	40096	40102	40108	40114	40120	40126	40132	40144	40150	40156	40162	40168	40174	40180	40183	40186	40189	40192	40195	40198	40201	40204	40207	40210	40213	40222	40225	40228	40231	40234	40240	40243	40246	40252	40255	40264	40267	40270	40273	40282	40285	40288	40291	40294	40297	40300	40303	40306	40309	40312	40315	40318	40321	40327	40330	40333	40336	40339	40342	40345	40348	40351	40354	40357	40360	40363	40366	40369	40372	40375	40378	40384	40387	40390	40393	40396	40399	40402	40405	40408	40411	40414	40417	40420	40426	40429	40432	40435	40438	40441	40444	40447	40450	40453	40456	40459	40462	40465	40468	40471	40474	40477	40480	40483	40486	40489	40492	40495	40498	40501	40504	40507	40510	40513	40516	40519	40522	40525	40528	40531	40534	40537	40540	40543	40546	40549	40555	40558	40561	40567	40570	40573	40576	40582	40585	40588	40591	40594	40597	40600	40603	40606	40609	40612	40615	40618	40621	40624	40627	40630	40633	40636	40639	40642	40645	40648	40651	40654	40657	40660	40663	40666	40669	40672	40675	40678	40681	40684	40687	40690	40693	40696	40702	40708	40714	40720	40699	40711	40726	40729	40732	40735	40738	40744	40750	40753	40756	40759	40762	40765	40768	40771	40774	40777	40783	40786	40789	40792	40795	40798	40801	40804	40807	40810	40813	40816	40819	40822	40825	40828	40831	40834	40837	40840	40843	40846	40849	40852	40855	40858	40861	40864	40867	40870	40873	40876	40879	40882	40885	40888	40891	40894	40897	40900	40903	40906	40912	40918	40924	40930	40936	40909	40915	40921	40927	40933	40939	40942	40945	40948	40951	40954	40963	40966	40969	40972	40975	40978	40981	40984	40987	40990	40993	40996	40999	41002	41005	41008	41011	41014	41017	41020	41023	41026	41029	41032	41035	41038	41041	41044	41047	41050	41053	41056	41059	41062	41065	41068	41071	41074	41077	41080	41083	41086	41089	41092	41095	41098	41101	41104	41107	41110	41113	41116	41122	41125	41128	41131	41134	41137	41140	41143	41146	41149	41152	41158	411	61	41164	41167	41170	41173	41176	41179	41182	41185	41188	41191	41194	41197	41200	41203	41206	41209	41212	41215	41218	41221	41224	41227	41230	41236	41239	41242	41245	41248	41251	41254	41257	41260	41263	41266	41272	3.4	0.83000000000000063	9.3000000000000235E-2	1.5	4.9000000000000004	3.2	3.6	6.3	7.4	0.17	4.2	0.47000000000000008	4.2	6.6	1.2	0.99	0.97000000000000064	1.1000000000000001	3.1	0.19000000000000003	0.56000000000000005	2.4	0.47000000000000008	0.48000000000000032	0.31000000000000055	1.7000000000000002	2.2999999999999998	8.2000000000000011	5.8	0.14000000000000001	0.28000000000000008	3.5	2.8	1.5	2.2000000000000002	1.3	0.29000000000000031	0.37000000000000038	1.3	3.7	2.6	2.9	0.83000000000000063	0.63000000000000123	0.49000000000000032	3.7	23	1.3	12	0.42000000000000032	0.56000000000000005	0.16000000000000003	0.30000000000000032	0.37000000000000038	0.28000000000000008	6.4	0.61000000000000065	0.21000000000000021	0.49000000000000032	1.2	13	11	3.5	0.60000000000000064	0.32000000000000062	0.92	25	12	1	12	0.25	0.19000000000000003	2.9	8.8000000000000007	0.42000000000000032	14	6.1	0.1	1.1000000000000001	1.9000000000000001	0.34000000000000008	0.41000000000000031	0.12000000000000002	0.11000000000000001	0.2	3.8	0.7400000000000011	0.68000000000000027	0.12000000000000002	4.8	0.38000000000000062	0.76000000000000123	1.8	7.8	1.7000000000000002	0.94000000000000061	1.8	0.29000000000000031	0.96000000000000063	7.6	0.48000000000000032	0.26	1.3	1.3	0.21000000000000021	0.31000000000000055	7.5000000000000039E-2	0.84000000000000064	0.53	6.1	0.24000000000000021	0.11000000000000001	0.69000000000000072	0.9	0.17	9.8000000000000007	2.8	0.25	0.22000000000000003	0.68000000000000027	0.15000000000000024	1.9000000000000001	3.1000000000000052E-2	0.56000000000000005	0.12000000000000002	0.16000000000000003	0.85000000000000064	7.3000000000000023E-2	3	3.2	0.41000000000000031	0.68000000000000027	0.26	0.68000000000000027	1.4	1.8	0.7400000000000011	1.4	1.1000000000000001	1.4	0.36000000000000032	1.5	0.63000000000000123	0.14000000000000001	1.6	0.84000000000000064	0.34000000000000008	15	21	0.56000000000000005	0.34000000000000008	0.9	1.3	3.5	0.62000000000000111	0.16000000000000003	0.2	4	3.2	1.2	1.4	11	1.1000000000000001	0.72000000000000064	2.4	8.6	2.8	1.7000000000000002	2.4	0.21000000000000021	5.6000000000000008E-2	0.39000000000000062	16	0.72000000000000064	0.45	0.1900000000	0000003	4.9000000000000004	11	0.53	3.1	0.26	0.16000000000000003	0.27	0.83000000000000063	4.4000000000000004	1.7000000000000002	4.4000000000000004	2.1	0.37000000000000038	0.26	3.4	3.8	1.3	0.84000000000000064	2.8	9.0000000000000052E-2	0.16000000000000003	7.4	4.2	2	0.13	0.98	0.15000000000000024	0.58000000000000018	0.12000000000000002	1.9000000000000001	1.8	0.16000000000000003	0.14000000000000001	8.3000000000000007	6.5	4.0999999999999996	0.56000000000000005	0.58000000000000018	0.35000000000000031	0.24000000000000021	0.62000000000000111	0.59000000000000008	1.1000000000000001	0.13	6.2000000000000055E-2	0.26	7.4000000000000024E-2	3.6	3.2000000000000056E-2	0.22000000000000003	2.8000000000000004E-2	2.2000000000000002	5.6000000000000008E-2	9.1000000000000025E-2	0.11000000000000001	0.23	8.1000000000000016E-2	5.2000000000000018E-2	3.4	9.0000000000000052E-2	2.6	1.2	0.49000000000000032	6.9000000000000061E-2	0.19000000000000003	0.37000000000000038	3.9	2.1	4.4000000000000011E-2	2.5	0.12000000000000002	0.12000000000000002	0.93	0.18000000000000024	0.38000000000000062	0.16000000000000003	0.22000000000000003	0.24000000000000021	0.36000000000000032	0.1	0.99	0.23	0.2	0.11000000000000001	0.35000000000000031	0.88000000000000012	1.3	0.84000000000000064	9.600000000000003E-2	0.98	5.6	1.9000000000000001	2.5	0.23	0.12000000000000002	0.12000000000000002	1.2	1.7000000000000002	0.13	0.78	2.2999999999999998	0.29000000000000031	4.9000000000000099E-2	0.29000000000000031	0.23	8.8000000000000092E-2	0.31000000000000055	0.11000000000000001	7.1000000000000008E-2	3.1000000000000052E-2	9.2000000000000026E-2	0.16000000000000003	3.5	0.30000000000000032	1.4	3.2	0.16000000000000003	5.6	8.1	2.4	0.11000000000000001	0.11000000000000001	0.18000000000000024	5.9	8.3000000000000074E-2	0.14000000000000001	0.68000000000000027	3.7	0.60000000000000064	16	3.2	0.47000000000000008	2	1.8	8.7000000000000011	6.2	6.6	1.5	0.81	1.5	0.15000000000000024	0.76000000000000123	0.17	2.2000000000000002	0.1	9000000000000003	0.94000000000000061	2.4	0.28000000000000008	0.38000000000000062	0.49000000000000032	1.1000000000000001	0.36000000000000032	0.17	0.13	0.33000000000000074	0.19000000000000003	0.38000000000000062	0.49000000000000032	0.51	2	0.46	2.2999999999999998	9.9000000000000074E-2	0.42000000000000032	0.53	6.2000000000000055E-2	7.0000000000000034E-2	0.34000000000000008	0.27	1.4	0.63000000000000123	1.6	1.2	0.17	1.1000000000000001	0.15000000000000024	0.87000000000000111	3.4	7.5	7.5000000000000039E-2	0.56000000000000005	0.33000000000000074	2.9	2.9	1.2	0.88000000000000012	0.21000000000000021	1.3	6.3000000000000014E-2	7.1000000000000008E-2	0.24000000000000021	0.86000000000000065	0.55000000000000004	0.16000000000000003	6.4	0.32000000000000062	1.9000000000000001	1.1000000000000001	1.6	1.5	0.16000000000000003	11	1.6	6.6	11	1.6	0.25	0.4	0.16000000000000003	1.5	0.15000000000000024	0.78	1.8000000000000006E-2	1.5	8.0000000000000057E-2	5.2000000000000018E-2	1.4999999999999998E-2	0.15000000000000024	0.21000000000000021	0.12000000000000002	0.4	0.32000000000000062	0.14000000000000001	7.8000000000000028E-2	0.87000000000000111	9.4000000000000056E-2	7.900000000000014E-2	0.21000000000000021	7.4000000000000024E-2	0.12000000000000002	8.2000000000000003E-2	1	0.24000000000000021	6.1000000000000019E-2	0.14000000000000001	1.9000000000000001	0.56000000000000005	0.88000000000000012	0.14000000000000001	9.9000000000000074E-2	2.8	0.33000000000000074	1.5	0.11000000000000001	0.77000000000000113	0.21000000000000021	8.8000000000000092E-2	1.3	0.24000000000000021	0.51	4.0999999999999996	3.4	0.9	0.2	1.3	0.23	0.19000000000000003	1.5	2.4	1.5	4.0000000000000029E-2	1.6	0.26	0.72000000000000064	1.4	2	2.7	0.56000000000000005	1.5	0.16000000000000003	6.1000000000000019E-2	0.25	0.13	0.67000000000000148	3.5	0.88000000000000012	1.5	2.4	0.99	0.56999999999999995	1.2	0.68	000000000000027	2.8	0.13	0.69000000000000072	0.53	1.7000000000000002	4.5999999999999996	0.86000000000000065	0.21000000000000021	2.8	0.36000000000000032	4.9000000000000004	0.31000000000000055	2	1.4	0.16000000000000003	0.52	0.19000000000000003	0.71000000000000063	2.8000000000000004E-2	2.6000000000000002E-2	2.2000000000000002	0.28000000000000008	4.7	0.23	0.91	2.3000000000000007E-2	0.39000000000000062	1.4	0.12000000000000002	1.6	0.37000000000000038	1.7000000000000002	9.600000000000003E-2	0.25	7.1000000000000008E-2	5.0000000000000017E-2	0.14000000000000001	0.19000000000000003	7.5000000000000039E-2	0.4	1	6.0000000000000039E-2	8.2000000000000003E-2	2.6	4.9000000000000099E-2	0.81	2.6000000000000002E-2	0.11000000000000001	6.3	8.4000000000000061E-2	0.70000000000000062	0.82000000000000062	0.12000000000000002	5.7000000000000037E-2	0.14000000000000001	0.28000000000000008	0.16000000000000003	0.33000000000000074	0.98	0.12000000000000002	4	1	0.35000000000000031	9.7000000000000017E-2	1.1000000000000001	0.61000000000000065	0.38000000000000062	2.1	0.15000000000000024	1.8	5.6000000000000008E-2	0.29000000000000031	0.31000000000000055	0.65000000000000135	1.6	0.32000000000000062	0.22000000000000003	0.19000000000000003	1.8	1.6	0.26	1	0.17	1.1000000000000001	0.1	0.33000000000000074	0.28000000000000008	3.8	1.1000000000000001	0.1	0.14000000000000001	0.45	0.47000000000000008	4.0999999999999996	1.6	0.89000000000000012	0.26	1	0.11000000000000001	0.48000000000000032	0.18000000000000024	0.79	1.2	0.12000000000000002	0.36000000000000032	0.14000000000000001	0.88000000000000012	0.28000000000000008	1	0.7100000000000	0063	0.28000000000000008	4.4000000000000004	0.21000000000000021	5.4	0.46	0.13	3.3	0.43000000000000038	0.19000000000000003	0.65000000000000135	0.30000000000000032	1.4	1.5	0.16000000000000003	1.4	0.11000000000000001	0.28000000000000008	0.66000000000000136	0.22000000000000003	6.7000000000000032E-2	7.9	0.26	0.14000000000000001	0.26	0.33000000000000074	0.2	0.11000000000000001	0.32000000000000062	8.4000000000000061E-2	1.5	0.92	0.11000000000000001	0.71000000000000063	0.31000000000000055	1.5	0.11000000000000001	1	1.6000000000000028E-2	0.15000000000000024	0.56999999999999995	0.43000000000000038	1.6	0.21000000000000021	0.25	0.12000000000000002	0.92	0.15000000000000024	0.25	0.61000000000000065	4.6000000000000013E-2	1	1.7000000000000002	0.95000000000000062	0.23	3.4	ATSDR Chronic MRL (0.3 ug/m3)	38356	38362	38368	38374	38380	38386	38392	38398	38404	38410	38416	38422	38428	38434	38440	38446	38452	38458	38464	38470	38476	38482	38488	38494	38500	38506	38512	38524	38530	38536	38542	38548	38554	38560	38566	38572	38578	38584	38596	38602	38608	38614	38620	38626	38632	38638	38644	38650	38656	38662	38668	38674	38680	38686	38692	38698	38704	38710	38716	38722	38728	38734	38740	38746	38752	38758	38764	38770	38776	38782	38788	38794	38800	38806	38812	38818	38824	38830	38836	38842	38854	38860	38866	38872	38878	38884	38890	38896	38902	38908	38914	38920	38926	38932	38938	38944	38950	38956	38962	38968	38974	38980	38986	38992	38998	39	004	39010	39016	39022	39028	39034	39040	39046	39052	39058	39064	39070	39076	39082	39088	39094	39100	39106	39112	39118	39124	39130	39136	39154	39160	39166	39172	39178	39196	39202	39208	39214	39220	39226	39232	39238	39244	39250	39256	39262	39268	39274	39280	39286	39292	39298	39310	39316	39322	39328	39334	39340	39346	39352	39358	39364	39370	39376	39382	39388	39394	39400	39406	39412	39418	39424	39430	39442	39454	39460	39466	39472	39478	39484	39490	39496	39502	39508	39514	39520	39526	39532	39538	39544	39550	39556	39562	39568	39574	39580	39586	39592	39598	39604	39610	39616	39622	39640	39646	39652	39658	39664	39670	39676	39682	39686	39694	39700	39706	39712	39718	39724	39730	39736	39742	39748	39754	39760	39766	39772	39778	39784	39790	39796	39802	39826	39832	39838	39844	39850	39856	39862	39868	39874	39880	39886	39892	39898	39904	39910	39916	39934	39940	39946	39952	39958	39964	39970	39976	39988	39994	40000	40006	40012	40018	40024	40030	40036	40042	40048	40060	40066	40072	40078	40084	40090	40096	40102	40108	40114	40120	40126	40132	40144	40150	40156	40162	40168	40174	40180	40183	40186	40189	40192	40195	40198	40201	40204	40207	40210	40213	40222	40225	40228	40231	40234	40240	40243	40246	40252	40255	40264	40267	40270	40273	40282	40285	40288	40291	40294	40297	40300	40303	40306	40309	40312	40315	40318	40321	40327	40330	40333	40336	40339	40342	40345	40348	40351	40354	40357	40360	40363	40366	40369	40372	40375	40378	40384	40387	40390	40393	40396	40399	40402	40405	40408	40411	40414	40417	40420	40426	40429	40432	40435	40438	40441	40444	40447	40450	40453	40456	40459	40462	40465	40468	40471	40474	40477	40480	40483	40486	40489	40492	40495	40498	40501	40504	40507	40510	40513	40516	40519	40522	40525	40528	40531	40534	40537	40540	40543	40546	40549	40555	40558	40561	40567	40570	40573	40576	40582	40585	40588	40591	40594	40597	40600	40603	40606	40609	40612	40615	40618	40621	40624	40627	40630	40633	40636	40639	40642	40645	40648	40651	40654	40657	40660	40663	40666	40669	40672	40675	40678	40681	40684	40687	40690	40693	40696	40702	40708	40714	40720	40699	40711	40726	40729	40732	40735	40738	40744	40750	40753	40756	40759	40762	40765	40768	40771	40774	40777	40783	40786	40789	40792	40795	40798	40801	40804	40807	40810	40813	40816	40819	40822	40825	40828	40831	40834	40837	40840	40843	40846	40849	40852	40855	40858	40861	40864	40867	40870	40873	40876	40879	40882	40885	40888	40891	40894	40897	40900	40903	40906	40912	40918	40924	40930	40936	40909	40915	40921	40927	40933	40939	40942	40945	40948	40951	40954	40963	40966	40969	40972	40975	40978	40981	40984	40987	40990	40993	40996	40999	41002	41005	41008	41011	41014	41017	41020	41023	41026	41029	41032	41035	41038	41041	41044	41047	41050	41053	41056	41059	41062	410	65	41068	41071	41074	41077	41080	41083	41086	41089	41092	41095	41098	41101	41104	41107	41110	41113	41116	41122	41125	41128	41131	41134	41137	41140	41143	41146	41149	41152	41158	41161	41164	41167	41170	41173	41176	41179	41182	41185	41188	41191	41194	41197	41200	41203	41206	41209	41212	41215	41218	41221	41224	41227	41230	41236	41239	41242	41245	41248	41251	41254	41257	41260	41263	41266	412	72	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.300000000000	00032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.300000	00000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.	30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.300000000000	00032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.300000	00000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	0.30000000000000032	


Mn Concentration (ug/m3)











image1.png





image2.png













From: Bollweg, George
To: Nash, Carlton; Tyson, MaryPat
Subject: FW: Embargoed Documents - Do not release to public until July 12, 2013
Date: Tuesday, July 09, 2013 11:23:18 AM
Attachments: R Bowler Letter to Editor Marietta_Final.docx


East Liverpool Factsheet FINAL.pdf
Final_Region5 and Community Presentation.pdf


FYI
 


From: Lobdell, Danelle 
Sent: Tuesday, July 09, 2013 10:16 AM
To: Stein, Greg; Bollweg, George
Subject: Embargoed Documents - Do not release to public until July 12, 2013
 
Attached are the final documents I have. These are not to be release publically until after the Health
 Board and Community Meetings have been completed in East Liverpool. The website will go live on July
 12, 2013 in which the fact sheet and slide presentation will be publically available. The website will be:
 http://www.epa.gov/nheerl/mnstudy
 
I do not have the final press release… George do you have a copy? I am including the letter to the editor
 that Rosemarie has sent into Marietta.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, July 09, 2013 11:04 AM
To: Lobdell, Danelle; Bollweg, George
Subject: Request for finalized documents
 
Hello Drs. Bollweg and Lobdell:
This request is on behalf of Dr. Frey, who asked if we could get finalized copies of the Community
 Fact Sheet, the Power Point, and copies of the press releases that are/were sent out?  Of course,
 these are embargoed until after Thursday’s meeting in east Liverpool.  I think he (and I) would like
 to have final copies of documents. 
 
Also, there was supposed to be a web page set up that I could reference and tell people to visit.  Is
 that ready to go live on Thurs-Fri???



mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=1592106e02634bb2bda8cc788b125f2c-GBollweg

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=0b3a0dee989a4ab0bfb590522223e389-CNash

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=1fb23b1a78974c29b5587b68a242ff18-MTyson02

http://www.epa.gov/nheerl/mnstudy

mailto:Greg.Stein@odh.ohio.gov



Letter to the Editor: Marietta





Dear Marietta Community:


My name is Dr. Rosemarie Bowler and I am a Neuropsychologist and a faculty member at San Francisco State University (SFSU).  Many of you may remember me from an August 2009 manganese health study conducted in Marietta and Mount Vernon, Ohio under a grant funded by U.S. Environmental Protection Agency (U.S. EPA).  





In November of 2011, SFSU received a federal contract from the U.S. EPA to conduct a health study of adults exposed to environmental manganese in East Liverpool, Ohio.  East Liverpool residents were recruited to take part in “An Epidemiologic Health Study of Manganese Exposure in Adult Residents of East Liverpool, Ohio” in order to determine if airborne manganese emissions from the S.H. Bell plant, Stateline Facility, were negatively impacting the health of the residents of East Liverpool, Ohio.  The recruiting and testing of residents in East Liverpool used a similar protocol that was used in Marietta, and  the SFSU research team has been reviewing data, compiling results, and comparing results in the Marietta, East Liverpool and Mount Vernon communities.  





I wanted to take this opportunity to inform the citizens of Marietta, that a community meeting will be taking place in East Liverpool, Ohio to present the preliminary study results, which includes data from the Marietta portion of the study. This meeting will take place on Thursday July 11, 2013 from 7:00 PM to 8:30 PM at Kent State University, Slak Shak Meeting Room, 400 East 4th Street, East Liverpool, Ohio 43920. Marietta health study participants are invited to attend.





We created a web page which includes the information that will be presented at the East Liverpool community meeting. We plan to update this website over time with any published manuscripts. To learn more about the East Liverpool health study results go to: http://www.epa.gov/nheerl/mnstudy





I want to again offer my sincere gratitude to all the residents who participated in the Marietta study. You graciously offered your time to lend support for this very important health study.  Your community and this effort are recognized in the history of manganese research and you can always be proud of the part you played in one of the few community-based manganese health studies in the United States.  





All the best,





Rosemarie Bowler, Ph.D., MPH


San Francisco State University





For questions or comments, please contact: 


	


 (
Professor Rosemarie Bowler
Research Office:
8371 Kent Dr.
El Cerrito, CA 94530
510-236-5599
rbowl@sfsu.edu
)[image: ]
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For More Information 
 
George Bollweg 
U.S. EPA Region 5 
Chicago, IL 
312-353-5598 
bollweg.george@epa.gov  
 
Danelle Lobdell 
U.S. EPA  
Office of Research and 
Development 
919-843-4434 
lobdell.danelle@epa.gov  
 
Rosemarie Bowler (EPA 
contractor) 
Neuropsychological Research 
Scientist 
San Francisco State Univ. 
rbowl@fsfu.edu  
510-236-5599 
 
Michelle Colledge 
ATSDR 
Region 5 Chicago 
312-886-1462 
mcolledge@cdc.gov 
 
Greg Stein 
Ohio Department of Health 
Bureau of Environmental 
Health 
Health Assessment Section 
614-995-7017 
Greg.stein@odh.ohio.gov  
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Preliminary Results 
Health Study of Airborne 
Manganese Exposure in 
East Liverpool, Marietta 
and Mt. Vernon, Ohio 



Purpose 
Workplace studies of occupations such 



as mining and welding have shown that 
inhaling high levels of manganese (Mn) 



lead to nervous system health 
effects. Few studies have been done on 



health effects of airborne Mn 



exposure in community settings on 
adults.  The main purpose of this study 



was to evaluate whether nervous 
system health effects (neurotoxicity) 



ere detectable in community residents 



with long-term, airborne Mn exposure. 



Background 
In February 2008, the Ohio EPA completed an a
East Liverpool that indicated residents were at risk from exposures 



to airborne Mn and chromium. Ohio EPA identified the S
Company, a raw products storage and packaging facility, as the 



source of Mn and chromium sampled in community air monitors. 
Director of the Ohio EPA requested that the Agency for Toxic 



Substances and Disease Registry (ATSDR) evaluate potential health 



impacts. 



In November 2010, ATSDR completed a Health Consultation
concluded that the levels of airborne Mn in East Liverpool 
background levels and health-based guidelines. ATSDR stated that 



exposure to Mn concentrations in East Liverpool
health hazard. 



  



Summary of  
Preliminary Results 



East Liverpool and 



Marietta have elevated Mn 



air concentrations, but 



health effects potentially 



consistent with Mn 



exposure were fewer and 



more subtle than in worker 



studies with much higher 



exposures. 



Results suggest that living 



closer to the Mn source for 



a longer time (more Mn air 



exposure) was associated 



with borderline to mild 



tremors and slightly lower 



motor speed and strength. 



air quality study in 
risk from exposures 



EPA identified the S.H. Bell 
Company, a raw products storage and packaging facility, as the 
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the Agency for Toxic 
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Approach 
In August 2009, a Mn health study was conducted by San Francisco State University in Marietta 



(a community near a smelter emitting Mn) and Mount Vernon (a community without a large 
airborne Mn source), Ohio. The East Liverpool study in November 2011 followed a similar 



protocol so that data from all three communities could be compared.  
 
Researchers randomly selected (when possible) adults in each of the three communities between 



the ages of 30-75.They collected data from the study participants including a general health 
questionnaire, blood test, neurological and mood assessments, and neuropsychological tests.  



 



Blood Tests  



Researchers analyzed blood for heavy metals including levels of Mn, cadmium, lead and 
mercury, and of serum ferritin – an indicator of iron stored in the body.



  



Neurological Assessments, Neuropsychological Tests, and Mood 
Researchers used a battery of assessment tools to measure cognitive flexibility (switching 



categories), information processing, working memory and attention, visual tracking speed, 
verbal skills, motor dexterity and strength, postural sway and tremors. Each of these test results 
yield important information about the brain function of study participants that can be used to 



evaluate the potential impact of Mn exposure. 
 



Air Modeling 



An EPA air dispersion model and measurements of Mn air concentrations at several fixed locations 
estimated the concentration of Mn in air outside the homes of study participants.  These estimates, 



along with the distance from the source and the years of residency were used to calculate 
an "exposure index" for each resident. This exposure index helped estimate inhalation exposure 
to airborne Mn. 



 



Preliminary Results
 



No statistical differences were noted between residents of East Liverpool, Marietta and Mount 
Vernon communities for:  



� General health categories (e.g., number of good, bad health days per month, smoking status, 
obesity, etc.) 



� Amount of Mn consumed in diet (Mn is an essential nutrient and is found in many leafy green 
vegetables and beans) 



� Blood Mn levels – the average blood Mn level in the general population ranges between 4-15 



µg/L . The following average blood Mn levels were detected: 
o East Liverpool = 10.32 µg/L  



o Marietta = 9.65 µg/L  
o Mount Vernon = 9.48 µg/L 



� Blood lead and serum ferritin levels 
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� Neurological assessment testing: Activities of Daily Living (the things we normally do to care 
for ourselves, such as eating, bathing, dressing, grooming, work, etc.) and motor 



(movement) scores 
� Neuropsychological tests: tests of attention and memory tests 



� Mood tests: mood disturbance (depression, bipolar disorder, etc.) 
 



Statistical differences were noted between the three communities for: 



� Blood: East Liverpool residents had higher average blood cadmium levels than Mount Vernon 
residents, but they were still within the normal range found in the general population. East 



Liverpool residents had lower blood mercury levels than Marietta residents.  
� Neurological assessment: 



o East Liverpool residents showed slower movement initiation (results in delays in onset 



of movement) than Mount Vernon residents, but were slightly better than Marietta 
residents. 



o More hand tremors (involuntary shaking) were observed in East Liverpool residents 
than Marietta residents.  



o East Liverpool residents had more postural sway/instability (involuntary swaying or 



instability when standing on both feet) than Marietta and Mount Vernon 
� Neuropsychological tests: 



o Scores in all three communities were within normal range, except for divided memory, 
visual memory, and motor speed. 



o East Liverpool residents had lower scores for immediate memory (daily living) than 
Marietta 



o East Liverpool residents had lower scores than Marietta and Mount Vernon for word 



reading, motor speed, motor strength and motor tactile. 
 



Exposure Index 



The combined data from East Liverpool and Marietta showed that having a higher exposure 
index was related to lower neuropsychological and motor performance. Living a shorter distance 



from a manganese source was also associated with neuropsychological and motor performance. 
The strongest effects were seen for tremor, motor speed, and motor strength.  
 



Conclusions 
 



� Both East Liverpool and Marietta had significant airborne Mn exposures, but health effects 



potentially due to Mn exposure were fewer and more subtle than in occupational (worker) 
studies with much higher exposures. 



� An association between low test scores, distance from the Mn source, and exposure index 
(combining East Liverpool and Marietta), suggests that living closest to the Mn source results 
in higher inhalation exposure and lower neuropsychological performance. East Liverpool 



residents lived closer to the Mn source than Marietta residents, which may have lead to 
higher Mn exposures that correlate with lower motor speed and strength in these study 



participants.  
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Actions taken to reduce ambient Mn concentrations 
Ohio EPA has identified the S.H. Bell facilities as the source of airborne Mn in East Liverpool. 



S.H. Bell made a number of changes to operations to control Mn emissions resulting from the 
2008 findings and orders from Ohio EPA. Some of these changes include: 
� keeping dust down; 



� enclosing parts of its operations; and 
� covering trucks leaving the facilities; 



  



Airborne Mn levels remained at unacceptable levels after the projects were completed. Ohio EPA 
determined that S.H. Bell needed to do more to control Mn dust.  On February 8, 2010, Ohio EPA 



issued another set of findings and orders. These require S.H. Bell to: 
� do more to keep dust down, 



� stop handling Mn at the facility near East Elementary School; 
� keep Mn out of the air by keeping it out of open air storage and loading areas; and 
� Record efforts to reduce dust emissions in detail. 



 
Ohio EPA believes enforcing these steps will keep the airborne Mn concentrations significantly 



below the levels observed prior to these enforcement actions. 
 
US EPA and Ohio EPA are committed to ensuring continued oversight of S.H. Bell, continued 



compliance with the Clean Air Act, Ohio Laws and regulations, the Findings and Orders, and 
continued ambient air monitoring. 
 
 



Next Steps 
 



The findings outlined on this fact sheet are preliminary and portions have not been fully peer 
reviewed (most EPA scientific and technical work products must receive appropriate levels of 



peer review by independent scientific and technical experts).  Ongoing data analysis may revise 
the conclusions slightly and additional research may be necessary. A website has been 
established that will provide a copy of the slides and fact sheet provided here today. The website 



will be updated with any new findings and publications.  
Go to: http://www.epa.gov/nheerl/mnstudy 
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Health study of airborne manganeseHealth study of airborne manganese 
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Key points



 US EPA funded study looked at 
potential effects of long term Mnpotential effects of long term Mn
exposure in adults



 Health study found subtle health effects y
associated with airborne Mn



 Airborne Mn has been high in East g
Liverpool
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Ke points ( ti d)Key points (continued):



ll h d b l h SH Bell has made substantial changes to its 
operations
Ai b M l th i t d t Airborne Mn lower now than in past due to 
long term efforts (SH Bell, Ohio agencies, 
federal agencies)federal agencies)



 US EPA’s most recent SH Bell investigation 
conducted in summer 2013conducted in summer 2013



 State and federal agencies will continue 
monitoring and oversightmonitoring and oversight
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Annual average airborne Mn concentrations  
in East Liverpool decreased from 2003-2012in East Liverpool decreased from 2003 2012 



(composite TSP samples; arithmetic mean)
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Preliminary Results: 
An Epidemiologic Health Study of 



Manganese Exposure in Adult Residents 
of East Liverpool, Ohio
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Funded by: 
U.S. Environmental Protection Agency(EPA) 



Under Contract# EP-11-D-000424 
With San Francisco State University



Disclaimer: The views expressed in this Presentation are those of the authors and 
do not necessarily reflect the views or policies of the U.S. Environmental Protection 
Agency 











�Research Team 



�About the study



� East Liverpool Manganese Exposure



OVERVIEW



� East Liverpool Manganese Exposure



�Results of Neuropsychological and 
Neurological Function Testing



�Summary & Conclusions



�Q & A
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� Comprised of scientists:



�four different universities (in three countries), 



�two federal agencies



�the state department of health



RESEARCH TEAM



�the state department of health



�Overseen by three scientists from the U.S. EPA 
Research Triangle Park (North Carolina) and 
Chicago Region 5 office as well as the Agency 
for Toxic Substances Disease Registry
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�Dr. Rosemarie Bowler - Principal Investigator, San 
Francisco State University



�Dr. Cheryl Beseler - Statistician, Colorado State 
University 



�Dr. Yangho Kim – Physician, Department of 
Occupational and Environmental Medicine, Ulsan 
University Hospital, College of Medicine, South Korea



RESEARCH TEAM



University Hospital, College of Medicine, South Korea
�Dr. Danelle Lobdell– Epidemiologist, U.S. EPA, Office 



of Research and Development
�Dr. George Bollweg – Environmental Health Scientist, 



U.S. EPA, Region 5
�Dr. Michelle Colledge – Environmental Health 



Scientist, Division of Community Health Investigations, 
ATSDR Region 5



�10 doctoral and masters graduate students and 
psychologists experienced and trained in the methods 
used in the study
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� Conducted in November 2011 to see if manganese exposure 



from outdoor air could result in measureable health effects 



in three Ohio towns.



� The results from East Liverpool were compared to those in 



Marietta (manganese source from a smelter), and Mount 



ABOUT THE STUDY



Marietta (manganese source from a smelter), and Mount 



Vernon (no known manganese source)



� Air manganese levels were estimated in East Liverpool and in 



Marietta by using air monitoring data, distance from the 



source and years at the residence in the study.



� To evaluate exposures and health effects we looked at:



� Air monitoring data



� Biological data (hair, nails, blood)



� Results from health tests given to each study participant 6











EAST LIVERPOOL, OH & S.H. BELL 
LITTLE ENGLAND FACILITY
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MARIETTA, OH & ERAMET MARIETTA



8











We included:



� Up to two volunteers per home at randomly selected homes 
within 2 miles of the S.H. Bell Facility



� People who were 30-75 years old at the time of the study



� People who have lived in the community for at least 10 years



STUDY PARTICIPANTS



� People who have lived in the community for at least 10 years



We excluded:



� People who worked at S.H. Bell



� People who have pre-existing exposures or health problems 
that could result in the person having symptoms like the ones 
manganese exposure can cause



� People with alcohol or drug dependence
9











DATA WE COLLECTED



� Questionnaires:
� Residency
� General Health
� Sleep
� Mood
� Diet
� Symptoms, Illnesses, and Medication use
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� Medical & Neuropsychological Evaluations 
� Neurological
� Small Blood Sample
� Hair sample
� Toenail sample
� Clinical Interview by Principal 



Investigator



� Neuropsychological Tests
� Cognitive Testing
� Motor Testing 
� Mood Testing
� Postural Sway & Tremor Testing











� All the information we collected was combined
in group results



� Personal information remains confidential



MAINTAINING CONFIDENTIALITY



� ID numbers were assigned the each participant, 
and were used on all tests and the 
questionnaires



�Only the principal investigator has access to 
both the participant name and their ID #
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Preliminary Results



ParticipantsParticipants



12











RESULTS OF RECRUITMENT: 
EAST LIVERPOOL



1309 Total 
Mailed 
Letters



96 
undeliverable 



letters



96 
unreachable 



by phone



1213 letters 
delivered



392 reachable 
households (436 



individuals)



244 individuals 
not interested



192 
individuals 
interested



123 eligible
86 tested (72 
households)Letters



delivered



821 households 
unreachable by 



phone



individuals) interested



69 ineligible



households)



37 not 
tested Total eligible = 123



Total tested = 86



Percentage of eligible tested: 70%



13











2 MILE STUDY INCLUSION AREA
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� Sex:
� East Liverpool participants: 36% 



men and 64% women
� Marietta participants: 45% men, 



55% women
� Mount Vernon participants: 44% 



men, 56% women)



� Years of Residency: Even 
though the average age of 



MORE ABOUT THE STUDY 
PARTICIPANTS
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East Liverpool 
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� Years of Residency: Even 
though the average age of 
participants in the mid-50s for al l 
cit ies, East Liverpool participants 
generally l ive longer in their town 
(average 47 years) than both 
Marietta (36 years) and Mt Vernon 
(34 years)



� Education: East Liverpool 
participants have fewer years of 
school ing (13 yrs) than both 
Marietta and Mt Vernon (15 yrs)



� Income: East Liverpool 
participants have lower annual 
income than partic ipants in 
Marietta and Mount Vernon
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Estimating Individual 
Manganese Inhalation Manganese Inhalation 



Exposures
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� Three community monitoring stations have measured 
metals in air for over 10 years in East Liverpool



EAST LIVERPOOL MANGANESE SOURCES 
AND OUTDOOR AIR MONITORING SITES
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OUTDOOR AIR DATA



Air Manganese Summary Statistics for EL Monitoring Sites
(Mar. 2000-Dec. 2011), µg/m3



Water Plant 



(24 hr avg)
Water Plant Port Authority Maryland Ave
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Monitoring Site
(24 hr avg)



Water Plant



(monthly avg)



Port Authority



(monthly avg)



Maryland Ave



(monthly avg)



Distance to SH Bell Stateline Facility 0.08 km 0.08 km 2 km 2.1 km



# of observations 525 125 124 112



Average 1.71 1.55 0.32 0.20



Minimum observation 0.02 0.10 0.02 0.01



Maximum observation 25.00 6.80 1.90 1.00
% greater than U.S. EPA RfC (0.05 



µg/m3)
96.8 100.0 93.5 86.6
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Monthly TSP manganese air concentrations at the Water Plant (1999-2012)



ATSDR Chronic MRL



Data collected inconsistently until Data collected inconsistently until Data collected inconsistently until Data collected inconsistently until 



January of 2003January of 2003January of 2003January of 2003
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1. A computer air model (AERMOD) and measured data 



were used to estimate long term average air manganese 



concentrations at the residence of each study 



participant



2. The long-term estimated air manganese concentration 



for each residence, the distance from the source, and 



ESTIMATING EXPOSURE



for each residence, the distance from the source, and 



years living in East Liverpool were used to calculate a 



“cumulative exposure index” (we will refer to as 



exposure index)



3. The exposure index was used to look at the relationship 



of estimated long-term air manganese exposure with 



� Neuropsychological health outcomes 



� Manganese levels in blood, hair, and toenails
20











Preliminary Test Results of the Three 
Towns Compared to Each Other
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Manganese is an essential 
nutrient and we get most of 
our manganese from our diet. 
Manganese can be found in 
our blood
� No signif icant differences in 



blood manganese between 



PRELIMINARY RESULTS: BLOOD



10.32



9.65
9.48



9



10



11



12



East Liverpool 



Marietta



Mt. Vernon



Levels found in general population range  from 
4 to 15 µg/L



blood manganese between 
the three towns and all 
were within normal ranges



� East Liverpool participants 
had higher levels of 
cadmium and lower levels 
of mercury in their blood 
than the other two towns
� All levels were within 



normal population ranges
� There was no difference in 



blood lead or iron stores in 
the body in the three towns
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�Neuropsychological tests are COGNITIVE 
(thinking, communicating, remembering) and 
MOTOR tests (speed of movement, grip 
strength, accuracy) designed to measure a 
psychological function known to be linked to a 



NEUROPSYCHOLOGICAL TESTS



psychological function known to be linked to a 
particular part of the brain



� Exposures to some kinds of heavy metals, like 
manganese,  can cause deficits in brain 
function indicating impairment of motor skills 
or thinking/communicating
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There were NO significant differences between 
the 3 towns on tests of:



� Attention 



PRELIMINARY RESULTS: 
NEUROPSYCHOLOGICAL TESTS



� Attention 



� Switching categories and divided attention



� Visual delayed memory



� Verbal delayed memory
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Signif icant differences between the 3 towns



� East Liverpool scored worse than Marietta and Mount Vernon on: Word 
reading; Motor speed; Motor strength, and Motor tacti le



� East Liverpool participants also scored worse than one of the other 
towns on: Naming animals (worse than Mt. Vernon) and immediate 
memory-daily l iving (worse than Marietta)



PRELIMINARY FINDINGS: 
NEUROPSYCHOLOGICAL TESTS



NOTE: Most of the 
Average Above Average25th 75th Below Average
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NOTE: Most of the 
participants’ test scores 
in al l three towns were 
within the normal range 
(between 25 th and 75 th



percenti le) with the 
exception of the 
fol lowing in East 
Liverpool:



1) divided memory



2) visual memory 



3) motor speed and 
strength*** p< 0.05 (EL < Marietta & Mt. Vernon)



Average Above Average25th 



% 
75th 



% 



Below Average











�Neurological tests are PHYSICAL tests done 
to evaluate the presence and severity of 
postural sway, tremor, sensory and motor 
responses (i.e. reflexes)  to determine 



NEUROLOGICAL TESTS



responses (i.e. reflexes)  to determine 
whether a person’s nervous system is 
impaired



� Exposures to some kinds of heavy metals, 
like manganese, can cause deficits in brain 
function indicating impairment of motor skills 
or thinking/ communicating 26











�Postural Sway: Men and women in EL had more 
postural sway on the Eyes Open conditions than 
Marietta and Mt. Vernon men and women



�Hand Tremor : EL participants had more tremor 



PRELIMINARY FINDINGS: 
NEUROLOGICAL TESTS



�Hand Tremor : EL participants had more tremor 
than Marietta on both dominant and non-dominant 
hand (NOTE: Mt. Vernon not measured for tremor)



�EL participants showed slowed Movement 
Initiation compared to Mt. Vernon, but slightly 
better movement initiation than Marietta



�There were no difference on Activities of Daily 
Living & Motor scores between the three towns 27











� People in East Liverpool had less physical illness 
from stress and anxiety than Marietta (somatization)



No significant difference between the towns on:
� Poor physical or mental health days reported in a 



month



PRELIMINARY FINDINGS: 
MOOD AND PHYSICAL HEALTH



month
� Percent of current smokers; number of obese 



participants 



Significant difference between the towns:
� More people in East Liverpool reported fair or poor 



health than Mount Vernon (but not Marietta)
� East Liverpool participants reported more visual and 



respiratory symptoms and more endocrine disease 
than the other two towns.
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Preliminary Results 



Combined Data from 
Marietta and East Liverpool Marietta and East Liverpool 



Compared to Exposure 
Index/Distance
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When Marietta and EL are combined:



� Exposure Index- higher exposure was related to:



�Mood: Higher scores on generalized anxiety



�Neuropsychological Performance: Immediate and delayed 



memory (daily living), Delayed visual memory, Divided 



PRELIMINARY RESULTS: MOOD, 
NEUROPSYCHOLOGICAL PERFORMANCE, 



AND NEUROLOGICAL EXAM



memory (daily living), Delayed visual memory, Divided 



attention, Word reading, Cognitive flexibility, Naming, 



Abstract thinking, Processing speed 



�Neurological Exam



� Increase in tremors



� Lower scores motor speed and strength
� Distance from source – living closer to the manganese 



source was related to:
� Increase in tremors
� Lower scores motor speed and strength 30











Preliminary Results



Biomarkers in East Liverpool Biomarkers in East Liverpool 
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Manganese in blood: no consistent relationship 



with neuropsychological tests or mood, but 



participants with higher blood Mn reported more 



symptoms associated with daily living including:
Changes in handwriting 



PRELIMINARY FINDINGS: 
BIOMARKERS



� Changes in handwriting 
� Difficulty turning in bed
� Difficulty with skilled movement
� Difficulty writing
� Excessive salivation
� Slurred speech



Manganese /Toenails: no consistent 
relationship with neuropsychological tests or 
mood in East Liverpool 32











Summary & Conclusions
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� Closer distance from manganese source was 
associated with differences in neuropsychological and 
motor test scores



�Higher exposure index associated with differences in 
neuropsychological and motor test scores



SUMMARY OF PRELIMINARY 
FINDINGS



neuropsychological and motor test scores



�No differences between towns:



�Levels of manganese in blood did not differ 
statistically between the towns.



�General health categories



�Activities of Daily Living and motor scores



�Tests of attention, visual delayed memory, verbal 
delayed memory



�Mood disturbance 34











�Differences between towns:



�More tremors were observed in East Liverpool 
participants than Marietta participants



�East Liverpool participants had more postural 



SUMMARY OF PRELIMINARY 
FINDINGS CONTINUED



�East Liverpool participants had more postural 
sway/instability than Mount Vernon participants  



�East Liverpool participants had slower initiation 
of movement than Mount Vernon participants 
but faster than Marietta participants



�Differences in neuropsychological testing were 
noted between East Liverpool and the other 
two towns of Marietta and Mount Vernon
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� Both exposed towns had elevated manganese air exposures, but 
effects potentially due to manganese exposure were fewer and 
more subtle than in occupational studies of much higher 
exposures



� Neuropsychological and mood test scores of the 3 towns were 
mostly within the average range of the general population



CONCLUSIONS



mostly within the average range of the general population



� When comparing test scores with the exposure index, there 
were significant relationships with tests of: Immediate and 
delayed memory (daily living), Delayed visual memory, Divided 
attention, Word reading, Switching Categories, Naming, 
Abstract thinking, Processing speed 



� An association between low test scores and higher exposure 
index and closer distance suggests living closest to the 
manganese source for a longer time at times results in subtle 
differences, lower neuropsychological and psychomotor 
performance 36











� Blood manganese - may not be an ideal biomarker, so we will 
continue with an evaluation of hair and toenails



� Manganese in hair is being analyzed for East Liverpool and 
compared with air manganese, the distance from the 
manganese source, and the modeled exposure index (which 



NEXT STEPS



manganese source, and the modeled exposure index (which 
includes distance in the calculation)



� Manganese in toenails will be analyzed by distance from the 
manganese source, and the modeled exposure index



� Further data analyses will be performed



� Publications – which will be added to the EPA website when 
published http://www.epa.gov/nheerl/mnstudy
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THANK YOU!



38











ANY QUESTIONS?
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Talk soon.
 
G
 
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut Street/7th Floor
Columbus, Ohio 43216
(614) 995-7017
Greg.Stein@odh.ohio.gov
 
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Colledge, Michelle
To: Lobdell, Danelle
Subject: FW: SH Bell
Date: Thursday, March 28, 2013 9:53:18 AM


 


From: Colledge, Michelle 
Sent: Thursday, March 28, 2013 8:28 AM
To: 'Koval, Paul'
Subject: SH Bell
 


What is Ohio EPA doing to
address manganese in outdoor air?


 
Ohio EPA has identified the S.H. Bell facilities as sources of airborne manganese in the
 community. S.H. Bell made a number of changes to operations to control manganese
 emissions at the company’s East Liverpool facilities as part of a 2008 agreement with Ohio
 EPA. Some of these changes include:
· keeping dust down;
· enclosing parts of its operations; and
· covering trucks leaving the facilities;


 
Manganese levels in the air remained at unacceptable levels after the projects were
 completed. Ohio EPA determined that S.H. Bell needed to do more to control manganese
 dust.  On February 8, 2010, Ohio EPA issued another set of “findings and orders.” These
 findings and orders will require S.H. Bell to:
· do more to keep dust down,
· stop handling manganese at the facility near East Elementary School;
· keep manganese out of the air by keeping it out of open air storage and loading areas; and
· keep very detailed records of efforts to reduce dust emissions.
 
Ohio EPA believes that enforcing these steps will significantly reduce airborne manganese
 concentrations in the community, and reduce the risk of health problems from manganese
 exposures.
 
 
 
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
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From: Nash, Carlton
To: Lobdell, Danelle; Braverman, Carole; Bollweg, George; Tyson, MaryPat
Subject: RARE Fact Sheet
Date: Friday, May 03, 2013 1:37:50 PM


I have reviewed the April 4 2013 “Health Study of Airborne Manganese (Mn) Exposure in Ohio
 Adults” handout for the read ahead materials for the Regional Administrator.
 
It seems fine to me when we now include the specific rescheduled date.
 
One other comment. In the “What steps are next?” section, we cite continued monitoring. We
 should perhaps also include “Continue to monitor compliance”  or whatever language is either in
 the Fact Sheet (that R5 enforcement provided) or get something from them.
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From: Lobdell, Danelle
To: Bollweg, George
Subject: FW: FW: Manganese TLV documentation
Date: Thursday, January 09, 2014 12:05:46 PM
Attachments: Manganese.pdf


Found it.  This is a threshold limit value derived by American Conference of Industrial Hygienists… so it is
 occupational, but occupational exposures are relevant for environmental also.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Tuesday, November 19, 2013 11:32 AM
To: Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Cheryl.beseler@colostate.edu; Vihra Gocheva;
 Erica Schimbor; Yangho Kim; Hudgens, Edward
Subject: Fwd: FW: Manganese TLV documentation
 
Hi all,


Bob Park just sent me the new document on the new
 levels (seems 1/2 now) for the Mn TLVs.  In case you
 don't have that document, thought you would find it
 useful.


warm greetings,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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MANGANESE, ELEMENTAL AND INORGANIC COMPOUNDS 
CAS number: 7439-96-5 (Manganese) 



Molecular formula: Mn 



TLV–TWA, 0.02 mg/m3, as Mn, Respirable particulate matter  
 0.1 mg/m3, as Mn, Inhalable particulate matter 
A4 — Not Classifiable as a Human Carcinogen 
 
TLV® Recommendation 



The respiratory tract is the most important portal 
of entry for manganese in the occupational setting. 
The inhalation toxicity of manganese is a function of 
particle dosimetry and subsequent pharmacokinetic 
events. Particles depositing in the upper respiratory 
tract and major intrathoracic airways (cleared mainly 
by mucociliary clearance) are swallowed into the 
gastrointestinal tract where absorption is quite low 
(about 3–5%). Some absorption of manganese oc-
curs in the upper respiratory tract, notably via the 
olfactory nerve and possibly direct transport to the 
central nervous system (CNS) (Tjalve et al., 1995, 
1996; Tjalve and Henriksson, 1999). Particles in the 
respirable size fraction are most likely to be taken up 
via the olfactory route, but uptake of manganese 
from larger soluble particles cannot be ruled out.  



Clinical evidence of nervous system damage—
manganism—has been observed in workers expo-
sed to manganese or its inorganic compounds at 
levels below 5 mg Mn/m3 (total dust). The World 
Health Organization (WHO) concluded that clinical 
disease occurs at manganese levels as low as 2–5 
mg Mn/m3 total dust (IPCS, 1981). Even more sen-
sitive effects of manganese exposures occur in the 
CNS and can be detected by tests of neurological 
and neurobehavioral function. These effects occur at 
exposure levels considerably less than those associ-
ated with manganism, and some may persist after 
cessation of exposure.  



In a cross-sectional study, Roels and coworkers 
(1992) found neurotoxic effects in Belgian workers 
and they suggested that an 8-hour TWA of 0.036 mg 
Mn/m3 (respirable aerosol) would protect most 
workers from the CNS effects of manganese. It is 
possible to derive from these data the exposure 
levels for impaired hand steadiness affecting 5%, 
2.5%, and 1% of individuals: these are 0.05, 0.02, 
and 0.007 mg Mn/m3 (respirable aerosol), respect-
ively. Further analysis of these data by the Agency 
for Toxic Substances and Disease Registry (ATSDR, 
2000) using the benchmark dose (BMD) approach 
produced a BMDL10 of 0.07 mg Mn/m3 (respirable 
fraction) as a no-observed-adverse-effect-level.  



Crump and Rousseau (1999) reported an addi-
tional 11 years of follow-up of workers from an ear-
lier study of Roels et al. (1987b). In general, neuro-



logical test results obtained in an 11-year follow-up 
period were comparable or superior to results pre-
viously obtained by Roels et al. (1987b), despite the 
fact that the workers were older and had been expo-
sed longer. The results of this study, while not con-
clusive, provided evidence that the sub-clinical 
effects of manganese reported earlier by Roels et al. 
(1987b) did not appear to be progressing with 
continued exposure. 



Mergler and co-workers (1994) used a paired 
study design that individually matched exposed 
workers and controls. This detailed neurobehavioral 
study reported effects among workers exposed to a 
median level of 0.032 mg Mn/m3 (respirable aero-
sol). The plant closed shortly after this study and 
workers were re-examined after a 14-year period of 
no exposure to manganese. Several manganese-
related neurobehavioral changes were still observed 
in these workers and some of the persistence relat-
ed to prior cumulative exposure to manganese (Bou-
chard et al., 2007a, b). 



Lucchini et al. (1999) derived a lowest-observed-
adverse-effect level (LOAEL) for exposure to man-
ganese of approximately 0.10 mg Mn/m3 (total dust). 
This LOAEL represented the average concentration 
of manganese that was associated with a neuro-
behavioral deficit after an average exposure period 
of 11.5 years. The effects noted in this study occur-
red at a geometric mean level corresponding to 
0.038 mg Mn/m3 (respirable aerosol). 



Bast-Pettersen et al. (2004) showed increased 
tremor (impaired hand steadiness) in workers  
exposed to a geometric mean level of 0.036 mg 
Mn/m3 (respirable aerosol).  



In a large study of South African manganese 
smelter workers, Young and colleagues (2005) 
demonstrated increased neurobehavioral changes 
among workers exposed to 0.01–0.04 mg Mn/m3 
(respirable aerosol). 



In arriving at a TLV for manganese, considera-
tion was given to the LOAELs derived from the stu-
dies of Bast-Pettersen (2004), Lucchini et al. (1999), 
Mergler et al. (1994), and Roels et al. (1992), which 
are, respectively, 0.036, 0.032, 0.038, and 0.036 mg 
Mn/m3, indicating close agreement of these studies 
for a LOAEL in the range of 0.03–0.04 mg Mn/m3 
(respirable aerosol). Data of Young et al. (2005) 
among South African smelter workers, and Park et 
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al. (2006) among welders, were similar. 
A TLV–TWA of 0.02 mg Mn/m3, respirable par-



ticulate matter, is recommended for manganese and 
its inorganic compounds to reduce the potential for 
preclinical, adverse, neurophysiological and neuro-
psychological effects in manganese-exposed work-
ers. This TLV is 1.5–2.0 times lower than the range 
of LOAEL values observed, and near the lower end 
of the range found by Young et al. (2005). According 
to a statistical model of Roels et al. (1992), a level of 
0.02 mg Mn/m3 (respirable aerosol) would lead to 
impaired hand steadiness (detected with subtle tests 
but not clinically) in 2.5% of workers. 



Virtually all manganese is absorbed from par-
ticles deposited in the fine, gas-exchanging regions 
of the lungs. Thus, the particles of greatest concern 
are in the fine respirable fraction (mostly < 4 µm). 



Because some occupational exposure profiles 
include aerosols with a substantial fraction of par-
ticles larger than 4 µm MMAD, a supplementary 
TLV–TWA of 0.1 mg Mn/m3, inhalable particulate 
matter, is also recommended for conditions where 
particles > 4 µm are anticipated. An inhalable aero-
sol limit provides some safeguard for intestinal ab-
sorption secondary to inhalation exposure, and pos-
sibly absorption from more soluble particles deposit-
ed in the nasopharynx. The ratio of inhalable to res-
pirable mass may vary from 1:1 (as for most forms of 
welding) to 10:1 or higher (as in the ferroalloy indus-
try) (Ellingsen et al., 2003b). We selected a mid-
point ratio of 5:1, applied this to the recommended 
respirable exposure limit, and estimated the inhal-
able aerosol limit as 0.1 mg Mn/m3. A ratio of 5:1 for 
inhalable to respirable concentrations of manganese 
is similar to that proposed by the U.K. Institute for 
Environment and Health (Levy et al., 2003). If an 
inhalable aerosol limit for manganese is used by the  
industrial hygienist, it should be in addition to the 
respirable aerosol limit. 



Sufficient data were not available to recommend 
a TLV–STEL, or Skin, RSEN, or DSEN notations. 



Owing to equivocal oral feeding studies in 
animals relating to carcinogenicity of manganese, 
the absence of manganese inhalation studies for 
cancer in animals, and the lack of human studies 
assessing manganese-related cancers, an A4, Not 
Classifiable as a Human Carcinogen, notation is 
assigned. 



TLV® Basis 
Central nervous system (CNS) impairment. 



Chemical and Physical Properties 
Elemental manganese, atomic number 25, in 



group VIIB of the periodic table, is a gray-white 
metal resembling iron, but is harder and more brittle. 
It is a highly reactive metal and exists in seven oxi-
dation states. Its most important ore is the black 
oxide (MnO2) known as pyrolusite. Chemical and 



physical properties of elemental manganese include 
(ATSDR, 2000; U.S. NLM, 2008): 



Molecular weight: 54.94, varies 
Specific gravity: 7.2–7.4, depending on allotropic 



form 
Melting point: 1244°C 
Boiling point:  2095°C 
Vapor pressure: 0.0075 torr at 955°C 
Flammable limits: flammable and moderately 



explosive in dust form when exposed to 
flame  



Solubility: soluble in dilute acids 
Conversion factor at 25°C: 1 mg/m3 = 0.45 ppm 
Ferromanganese fume, generated in the pouring 



and casting of molten ferromanganese metal alloy, 
contains largely manganese tetroxide (Mn3O4) as 
determined by X-ray diffraction analysis. The fume is 
formed when MnO2 is heated strongly in air. Chemi-
cal and physical properties of manganese tetroxide 
include (ATSDR, 2000; U.S. NLM, 2008): 



Molecular weight: 228.79 
Melting point: 1564°C 
Solubility: insoluble in water; soluble in hydrogen 



chloride with evolution of chlorine 
Conversion factor at 25°C: 1 mg/m3 = 0.11 ppm 



Major Sources of Occupational Exposures 
Manganese and its inorganic compounds are 



used widely in several industries. The most common 
forms are metallic Mn, and compounds where man-
ganese exists in the Mn(II), Mn(III), and Mn(IV) 
forms (chiefly as MnCl2, MnSO4, MnPO4, MnO2, and 
Mn2O3). Manganese is especially noted for alloying 
with other metals and imparting hardness, such as in 
the manufacture of steel.  



Inorganic compounds of manganese have a 
variety of other uses. Manganese chloride (MnCl2) is 
used as a catalyst and as an animal feed supple-
ment. Both MnO2 and MnCl2 are used in the produc-
tion of dry-cell batteries. The oxide is also used in 
the manufacture of fireworks, matches, porcelain, 
and glass-bonding materials. Manganese sulfate 
(MnSO4) is used in fertilizers, ceramics, glazes, and 
varnishes; as a nutritional supplement; and as a 
fungicide. 



Airborne levels of manganese in mines have 
ranged from 1.5 to 450 mg Mn/m3 (U.S. EPA, 1984); 
in ferroalloy foundries from 0.3 to 2.0 mg Mn/m3 
(Saric and Lucic-Palaic, 1977); in dry cell battery 
manufacture from 3 to 18 mg Mn/m3 (Emara et al., 
1971); in welding operations mostly from 1 to 4 mg 
Mn/m3 (Sjögren et al., 1990), but as high as 14 mg 
Mn/m3 when welding with Mn-containing wire (WHO, 
1999). Mean concentration levels less than 1 mg 
Mn/m3 have been found by other investigators in 
various work settings (Bast-Pettersen et al., 2004; 
Ellingsen et al., 2003b; Lucchini et al., 1995, 1999; 
Mergler et al., 1994; Roels et al., 1987a, b, 1992, 
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1999). 
Deposition of inhaled manganese-containing 



particles in the respiratory tract of workers depends 
on the physical workload (tidal volume, breathing 
rate, nose or mouth breathing) and can vary consi-
derably as a result of the manufacturing process. 
Oberdöerster and Cherian (1988) reported that air-
borne manganese particles can span a wide size 
range, from sub-micron to > 10 µm in diameter, 
whereas manganese fume (generated during melt-
ing, steel-making, or welding) is largely in the sub-
micron range.  



Size-selective exposure measurements among 
Mn-exposed workers are few (Bast-Pettersen et al., 
2004; Ellingsen et al., 2003b; Hetland et al., 1997; 
Myers et al., 2003a, b; Young et al., 2005). For the 
most part, exposures have been reported either as 
“total dust” aerosol, using a closed-face 25- or 37-
mm cassette, or as “respirable” aerosol. In manga-
nese alloy operations, the traditional “total dust” 
sampler appears to underestimate exposure to 
inhalable aerosol by a factor of about two relative to 
the IOM Inhalable Sampler (Hetland et al., 1997). 
Bast-Pettersen and coworkers (2004) noted a geo-
metric mean exposure of 0.30 mg Mn/m3 inhalable 
particulate matter in Mn alloy production workers, of 
which 10.6% (or 0.03 mg Mn/m3) was in the respir-
able size fraction, and data of Ellingsen and col-
leagues (2003b) showed inhalable to respirable 
ratios of 11.6:1 for arithmetic means, and 8.4:1 for 
geometric means in the same population. 



Other studies of manganese alloy production 
workers have reported geometric mean total dust 
levels of 0.27 and 0.24 mg Mn/m3 in furnace areas, 
and 0.12 and 0.055 mg Mn /m3 in maintenance 
areas (Lucchini et al., 1995, 1997, 1999). A geo-
metric mean concentration of 0.94 mg Mn/m3 (total 
aerosol) was reported in a plant producing manga-
nese oxides and salts (Roels et al., 1987a, b), and 
0.05 mg Mn/m3 (total aerosol) in a manganese ore 
processing plant (Chia et al., 1993). Individual ex-
posures, averaged annually, in an Australian ferro-
alloy plant were 0.38 mg Mn/m3 (inhalable aerosol) 
and 0.12 mg Mn/m3 (respirable aerosol) (Summers 
et al., 2011). 



Welding and other processes that generate 
metal fumes from manganese-containing alloys are 
a recognized source of exposure to fine manganese 
particles, and high concentrations of manganese 
oxide (MnO2) can be present in the fume (Moreton, 
1977). In addition, MnO2 is used as a flux agent in 
the coatings of shielded arc electrodes and as an 
alloying element in electrodes (Villaume et al., 
1979). 



There were roughly 466,400 welders in the U.S. 
in 2008 (Bureau of Labor Statistics, 2010), and over 
one million worldwide who did welding as part of 
their job (Antonini, 2003). Since the early 1990s, 
concerns have increased about manganese expo-
sure in welding fumes (Sjögren et al., 1990, 1996). 



Exposure arises from manganese content in the 
metals being welded, as well as manganese present 
in certain welding rods and wires. Korczynski (2000) 
found personal exposure levels of 0.01–4.93 mg 
Mn/m3 “total aerosol” in 42 Canadian welders, and 
62% had manganese exposures > 0.2 mg Mn/m3. In 
confined space operations, Bowler et al. (2007) 
found personal exposures of 0.11–0.46 mg Mn/m3 
respirable aerosol. Particles in welding fume are 
generally less than 4 µm in diameter and, therefore, 
in the respirable size range. 



Exposure chamber studies (Harris et al., 2005) 
have shown that levels from welding fumes inside a 
welding helmet can be consistently greater than 0.1 
mg Mn/m3 respirable aerosol—in some cases as 
high as 1.0 mg Mn/m3—even when the general 
ventilation is greater than 2000 cfm. Area samples 
upstream and downstream from welding operations 
may regularly exceed 0.2 mg Mn/m3 respirable 
aerosol, indicating hazards to other workers near 
welding operations (Harris et al., 2005). 



Animal Studies 
Manganese is an important cofactor for many 



enzymes (Michalke et al., 2007; WHO, 2004), par-
ticularly in the catalysis of electron transfer reactions 
(e.g., Mn superoxide dismutase). In biological sys-
tems, the oxidation states +II and +III predominate. 
Owing to their chemical similarity, Mn2+ can substi-
tute for Mg2+ as a cofactor in enzymes, and to a les-
ser degree can substitute for Ca2+ and Fe2+ (Crowley 
et al., 2000; Schäfer, 2004). 



Extensive literature exists on the effects of man-
ganese in experimental animals. Most of these data 
have been summarized by the ATSDR (2000) and 
the U.S. Environmental Protection Agency (U.S. 
EPA, 1993).  



A recent review (Gwiazda et al., 2007) looked at 
the adequacy and consistency of animal studies in 
the evaluation of the neurotoxic effects of chronic 
low-level manganese exposures in humans. The 
authors examined subchronic/chronic rodent and 
nonhuman primate studies to determine whether a 
consistent dose-response relationship existed, 
whether effects progressed with increasing dose, 
and whether the data were sufficient to evaluate 
effects of chronic low-level exposures in humans. 
Monkey studies produced pathologic changes that 
most closely resembled manganese-induced human 
pathology, with changes seen at low exposures in 
the globus pallidus, and at higher exposures in the 
caudate nucleus and putamen.  



Because animal data have shown that toxicity of 
manganese at low exposure levels differs qualita-
tively from higher exposure levels, Gwiazda et al. 
(2007) concluded that animal data may be of limited 
relevance for risk assessment of chronic low-level 
manganese exposures in humans. 
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Chronic/Carcinogenicity 
No studies were noted regarding carcinogenic 



effects in humans or animals from inhalation expo-
sure to manganese. No studies were found concern-
ing ingestion of manganese and cancer in humans. 



Oral feeding and intraperitoneal instillation stu-
dies in animals have shown mixed results (Furst, 
1978; Sunderman et al., 1974, 1976; Stoner et al., 
1976; Witschi et al., 1981). Most reported negative 
findings, but one (Stoner et al., 1976) noted an in-
creased incidence of pulmonary tumors at the high-
est dose administered by intraperitoneal injection.  



The National Toxicology Program (NTP, 1993) 
reported on two-year feeding studies in rats and 
mice. No increased incidence of neoplasms was ob-
served in male or female rats. Thyroid follicular dila-
tation and hyperplasia were significantly greater in 
male and female mice exposed to 15,000 ppm than 
in controls. It was concluded that there was equi-
vocal evidence of carcinogenic activity of manga-
nese (II) sulfate based on the marginally increased 
incidence of thyroid gland follicular cell adenoma 
and increased follicular cell hyperplasia. 



Genotoxicity 
Manganese (II) was not mutagenic in several 



Salmonella typhimurium strains, with or without ex-
ogenous metabolic activation (Valencia et al., 1985). 
Tests for induction of sister-chromatid exchange with 
Mn (II) were positive (Galloway et al., 1987). 



Reproductive/Developmental Toxicity 
Several studies of manganese administration to 



female rats on days 6–17 of gestation at various 
doses have not resulted in female reproductive toxi-
city (Grant et al., 1997; Kontur and Fechter, 1985). 
In a 2-year NTP study (NTP, 1993), no adverse 
reproductive effects from MnSO4 were observed in 
rats exposed up to 232 mg Mn/kg/day or in mice ex-
posed to doses as high as 731 mg Mn/kg/day. 



Developmental toxicity in the brain and male 
reproductive organs has been noted in rat pups 
administered inorganic manganese compounds 
orally or intravenously at levels 100 to 1000+ times 
higher than airborne exposure levels in workers 
(Deskin et al., 1980, 1981; Laskey et al., 1982, 
1985; Kristensson et al., 1986).  



Absorption, Distribution, Metabolism, and 
Excretion 



Manganese absorption occurs mainly in the pul-
monary alveoli after inhalation or in the gastrointes-
tinal tract after ingestion. Deposition in the nose also 
may lead to uptake via the olfactory nerve and direct 
transport to the CNS (Tjalve et al., 1995, 1996; 
Tjalve and Henriksson, 1999). Manganese is absor-
bed through the epithelium of the gastrointestinal 
and respiratory tracts. Gastrointestinal absorption is 
about 3–5% of ingested dose (ATSDR, 2000). Man-



ganese metabolism in humans is rigorously control-
led by homeostatic mechanisms that have an effect 
mainly on gastrointestinal absorption and excretion. 
Manganese absorbed via the gastrointestinal tract is 
sequestered in the liver. Manganese is mainly elimi-
nated in the feces. Most is excreted via the biliary 
tract and likely undergoes enterohepatic circulation.  



Manganese disposition in vivo is influenced by 
the intake and stores of iron (Fe) in the body. Both 
metals compete for the same binding protein in 
blood (transferrin) and other transport systems (di-
valent metal transporter) (Roth and Garrick, 2003). 
Anemic humans and iron-deficient rats have in-
creased intestinal absorption of manganese. Among 
workers, the level of manganese in blood appears to 
be influenced by iron status, even at physiological 
iron levels (Ellingsen et al., 2003a). It is possible that 
an excess of Fe may inhibit uptake of Mn across the 
blood brain barrier. 



For occupational exposures, the inhalation path-
way is especially important where the absorption 
rate is close to 100% for fine dusts deposited in the 
alveoli (Beliles, 1994); larger particles depositing in 
proximal airways are carried towards the digestive 
tract by mucociliary clearance (ATSDR, 2000). Mor-
row (1970) determined a half-life of about 66 days in 
humans after inhalation of sub-micronic particles of 
54MnO2. 



Human Studies 
Manganese has been shown to be an essential 



element in the nutrition of humans and for many 
animal species. It is involved in the formation of 
connective tissue and bone, in carbohydrate and 
lipid metabolism, and as a catalyst in several meta-
bolic pathways (Wedler, 1994). There are no well-
defined symptoms of manganese deficiency for 
humans.  



Several reviews of the adverse effects of 
manganese in humans have been published (e.g., 
ATSDR, 2000; Clewell et al., 2003; Oliguy et al., 
2003). A severe form of chronic manganese poison-
ing (manganism) primarily affects the CNS. Involve-
ment of the extrapyramidal motor system leads to a 
disorder that clinically resembles Parkinson’s Dis-
ease (PD).  



Because manganese is a paramagnetic ele-
ment, magnetic resonance imaging (MRI) can iden-
tify where manganese accumulates in the brain 
(Fitsanakis et al., 2006). In humans, manganese 
preferentially accumulates in the globus pallidus, 
followed by the substantia nigra pars reticularis, the 
corpus striatum, pineal gland, olfactory bulb, and 
substantia nigra pars compacta. This contrasts with 
PD, where the substantia nigra pars compacta is the 
first site to degenerate. Also, manganism involves 
impairment in GABA-related pathways, whereas PD 
does not. Manganism may be associated with some 
effect on dopamine pathways but does not respond 
to treatment with L-dopa, whereas PD shows severe 
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impairment of dopamine metabolism and improves 
with administration of L-dopa (Cerosismo and Koller, 
2006; Roth and Garrick, 2003). Manganese-induced 
neurological damage can persist and progress for 
many years after exposure to manganese ceases, 
even after blood and tissue levels appear to have 
returned to normal (Huang et al., 1993, 1998). 



Manganism has been described since the 19th 
century. Fairhall and Neal (1943) collated reports 
from 12 countries of 353 cases of manganese 
poisoning between 1837 and 1940. According to 
Hunter (1975), at least 118 more cases had been 
reported by 1968. Early symptoms include languor, 
sleepiness, and weakness in the legs (Fairhall, 
1957). A stolid, mask-like facial appearance, emo-
tional disturbances (such as uncontrollable laugh-
ter), a spastic gait (called a “cock-walk”), and a 
tendency to fall backwards when lightly pushed are 
found in advanced cases (Fairhall and Neal, 1943; 
Flinn et al., 1940). In addition, a high incidence of 
pneumonia has been found in workers who have 
inhaled high levels of dusts and fumes of manga-
nese or its compounds (Lloyd Davies, 1946). 



The levels of airborne manganese were usually 
very high in mines and industries where clinical 
cases developed. Rodier (1955) noted manganese 
concentrations of 100–900 mg/m3, and felt that 
values < 100 mg/m3 would be reasonably safe. Flinn 
and co-workers (1940) reported manganese concen-
trations up to 170 mg/m3, averaging 47 mg/m3, in a 
mill where 11/34 (32%) workers were found to suffer 
from overt manganese poisoning. No cases occur-
red among workers exposed to less than 30 mg/m3. 
However, studies in another ore mill with dusty ope-
rations, where workers performed similar tasks with 
more modern equipment and local exhaust ventila-
tion, revealed manganese concentrations averaging 
2.3 mg/m3, with 6 mg/m3 in the dustiest operation. 



Lloyd Davies (1946) found that an average 
manganese concentration of 210 mg/m3 was 
associated with pneumonia. Kesic and Hausler 
(1954) reported cases of manganese poisoning in a 
Yugoslavian plant where concentrations of MnO2 
dust were 7–63 mg/m3; however, the rate of 
intoxication was low when concentrations were 3–9 
mg/m3. In contrast, Schuler and co-workers (1957) 
found chronic manganese poisoning in miners when 
only one-third of the air samples were above 5 
mg/m3. 



Tanaka and Lieben (1969) recorded seven defi-
nite and 15 borderline cases of manganism in 75 
Pennsylvania plants where 144 workers were expos-
ed to manganese dust or fume levels exceeding  
5 mg/m3. Of the seven definite cases, four resulted 
from exposure to manganese dust and three from 
manganese fumes. No cases were reported in 48 
workers exposed to air concentrations of fume or 
aerosol less than 5 mg/m3.  



Whitlock and co-workers (1966) reported two 
cases of manganese fume poisoning in a manga-



nese steel plant where air sampling showed con-
centrations of 2.7–4.7 mg/m3. However, Whitman 
and Brandt (1966) considered their air analysis data 
to be inadequate, and found no evidence of manga-
nese poisoning at a time-weighted average concen-
tration of roughly 5 mg/m3. 



In a study of a Pennsylvania steel plant (1957–
1965), Smyth and co-workers (1973) reported that 
5/71 (7%) workers had chronic manganism. Three of 
the five cases resulted from exposure to ferroman-
ganese fumes, while the balance was from exposure 
to larger ferromanganese particles. Two of the three 
workers exposed to fumes had worked in the pig-
casting operation as pourers for a period of five 
years where their average exposure was estimated 
to be 13.3 mg/m3. The third individual worked in an 
area where he was exposed to fumes from a pouring 
operation in which the manganese air concentra-
tions were less than 1 mg/m3. The other two affected 
employees worked in a ferromanganese crushing 
and screening operation where air concentrations 
were roughly 30–50 mg/m3. 



In an effort to better understand the develop-
ment of manganism, and its pre-clinical antecedents, 
researchers have focused on various tests of neuro-
logical and neurobehavioral function. Exposure-
response relationships have been developed for a 
number of these tests. 



Neurological/Neuropsychological Studies 
Roels and colleagues (1987a, b) conducted a 



cross-sectional epidemiological study among 141 
male workers exposed to manganese oxides and 
salts from manganese ore. The mean age of the 
workers was 34.3 years. The duration of employ-
ment ranged from 1–19 years, with a mean of 7.1 
years. Roels et al. (1987a) reported on the effects of 
manganese on the lung, CNS, and some biological 
indices. The results were compared with a matched 
control group of 104 workers. The TWA concen-
tration of airborne manganese dust (personal sam-
ples) ranged from 0.07 to 8.61 mg Mn/m3, total aero-
sol (with an overall mean and median of 1.33 and 
0.97 mg Mn/m3, respectively). The particle size dis-
tribution and purity of the dust were not reported. 



In reporting the results of respiratory effects, 
Roels and co-workers (1987b) found a significantly 
higher prevalence of cough in cold seasons, dysp-
nea during exercise, and recent episodes of acute 
bronchitis in the manganese-exposed group. With 
respect to lung function, mean peak expiratory flow, 
forced vital capacity, and forced expiratory volume in 
1 second were each mildly decreased among smo-
kers in the manganese exposed group relative to the 
unexposed workers. The magnitude and prevalence 
of these effects were unrelated to manganese levels 
in blood or urine, or to the duration of exposure. The 
authors observed no synergistic effect between 
manganese exposures and smoking for any of the 
lung function parameters. 
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To detect early effects of manganese on the 
CNS, Roels and colleagues (1987b) used a ques-
tionnaire, performed a standardized neurological 
examination, and conducted several psychomotor 
tests (hand tremor, short-term memory, and simple 
reaction time). The standardized neurological 
examination revealed a difference for rigidity of the 
trunk between control and manganese-exposed 
workers. Psychomotor tests showed that manga-
nese-exposed workers exhibited a significantly 
longer mean reaction time, performed significantly 
less well in audio-verbal short-term memory tests, 
and differed significantly from the control group for 
eye-hand coordination and hand-steadiness para-
meters. This study indicated that a TWA exposure of 
0.96 mg Mn/m3 (total aerosol) led to adverse clinical 
effects in the CNS and lungs of some workers ex-
posed for less than 20 years. 



Roels and co-workers (1992) conducted a se-
cond cross-sectional epidemiological study among 
102 male workers exposed to MnO2 in a dry alkaline 
battery factory in order to assess the validity of the 
conclusions drawn in their first study (Roels et al., 
1987a, b), and to better define an exposure limit for 
inorganic manganese compounds. The mean age of 
the workers was 31.3 years, and the duration of 
exposure was 5.3 years (range: 0.2–17.7 years). 
Results were compared with a matched control 
group of 104 workers of mean age 29.3 years. The 
median current airborne manganese concentrations, 
as determined by personal sample monitoring, were 
0.71 mg Mn/m3 (total aerosol) and 0.18 mg Mn/m3 
(respirable fraction). Data on particle size or purity 
were not presented, but the median cut-point for the 
respirable fraction was 5 µm. Total and respirable 
dust concentrations were highly correlated (R2 = 
0.81), with the manganese content of the respirable 
fraction being, on average, 25% of the total aerosol.  



Occupational lifetime-integrated exposure to 
manganese was estimated for each worker by mul-
tiplying the current airborne manganese concen-
tration for the worker’s job classification by the num-
ber of years for which that classification was held, 
and adding the resulting (arithmetic) products for 
each job position a worker had held. The geometric 
mean of occupational-lifetime integrated respirable 
aerosol concentration was 0.79 mg Mn/m3-year 
(range: 0.04–4.44 mg Mn/m3-year), with a geometric 
SD of 2.91 mg Mn/m3-year. The geometric mean oc-
cupational lifetime integrated total aerosol concen-
tration was 3.51 mg Mn/m3-year (range: 0.19–27.5 
mg Mn/m3-year).  



On a group basis, the concentrations of manga-
nese in blood (MnB) and urine (MnU) were signifi-
cantly higher in the manganese-exposed group 
compared with controls. However, on an individual 
basis, no statistically significant correlation was 
found between MnB or MnU and various exposure 
parameters, such as duration of exposure, and 
current or integrated exposure to manganese. This 



finding was consistent with earlier work by Roels et 
al. (1987a, b). 



A self-administered questionnaire on respiratory 
symptoms was used and analyzed separately for 
smokers, nonsmokers, and both groups combined. 
The analysis did not show any statistical difference 
between the control and manganese-exposed group 
in the prevalence of respiratory symptoms.  



Analysis of a questionnaire on neurological com-
plaints did not show any significant difference in the 
prevalence of reported symptoms between the con-
trols and manganese-exposed groups. However, the 
manganese workers performed several neurofunc-
tional tests and measurements less satisfactorily 
than did the control workers. The manganese work-
ers had a significantly longer reaction time than the 
control group throughout the testing period. The 
results of five eye-hand coordination parameters 
were more erratic in the manganese-exposed work-
ers than in the control subjects, and the results of 
the hole tremormeter test (hand steadiness) showed 
a systematic tendency towards higher mean tremor 
scores in the manganese group compared with the 
controls. Although the manganese-exposed workers 
performed less well in the audio-verbal short-term 
memory test than the controls, the mean scores of 
correctly recalled or recognized words were not sig-
nificantly different between the groups. 



The authors used a logistic regression model to 
analyze the data and found that hand tremor (hand 
steadiness) was the most sensitive measurement to 
define a threshold effect level (Roels et al., 1992). 
The data indicated that a lifetime integrated expo-
sure to total manganese dust (LITD) above 3.58 mg 
Mn/m3-year, or lifetime integrated exposure to respir-
able manganese dust (LIRD) above 0.73 mg Mn/m3 -
year (equivalent to an average exposure of 0.036 
mg Mn/m3 for 20 years) could lead to an increased 
risk of tremor. Looked at differently, the logistic 
model for the probability (p) of abnormal hand stea-
diness showed a relationship with LIRD as follows: 



ln [p/(1-p)] = 1.8615 × log10 [LIRD] – 7.5197,  
Substituting a value for p of 0.05 yields a value for 
LIRD of 0.287 mg Mn/m3-year. After allowing for the 
average duration of exposure (5.3 years) among 
manganese workers, the predicted exposure level 
that would produce an abnormality in hand stead-
iness for 5% of workers would be 0.054 mg Mn/m3, 
respirable particulate matter. For p values of 0.025 
and 0.01, the corresponding predicted air levels of 
manganese would be 0.022 and 0.007 mg Mn/m3, 
respirable particulate matter, respectively.  



At an international symposium on manganese 
toxicity, Roels and Lauwerys (1992) recommended 
that the 8-hour TWA airborne concentration of 
manganese should not exceed 0.090 mg Mn/m3 total 
dust, or 0.018 mg Mn/m3 respirable dust for a work-
ing lifetime of 40 years in order to protect the major-
ity (95%) of the exposed workers from the neuro-
toxicity of manganese. 
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As a follow-up to the cross-sectional study, 
Roels et al. (1999) conducted an eight-year longi-
tudinal investigation of the same cohort in order to 
determine whether early effects on eye-hand coord-
ination, hand steadiness, and simple visual reaction 
time were reversible. During the observation period, 
1988–1995, monthly total dust samples were col-
lected for manganese, producing more than 1300 
personal air samples. Total dust measurements 
were obtained with cyclone samplers (SIMPEDS), 
and were calculated by summing the mass of dust 
penetrating the cyclone and the mass of dust col-
lected in the cyclone. Roels et al. (1999) cautioned 
that the values reported as total airborne manga-
nese did not conform to the standard definition of 
“total dust.” Measurements with the SIMPEDS sam-
pler met the respirable response curve recommend-
ed by the British Medical Research Council when 
sampling at a flow rate of 1.9–2.0 L/min. Unfortu-
nately, Roels’ group obtained measurements with a 
flow rate of only 1.5 L/min, leading to significant 
overestimation of the mass sampled.∗ 



The MnO2 aerosol exposures over the years 
showed a steady reduction in the annual geometric 
means of manganese concentration. Time trend 
analysis indicated a significant decline of manga-
nese exposures in 1987–1995, with a more pro-
nounced decrease after 1991–1992. The overall 
decrease in total aerosol concentration was from 
0.80 mg Mn/m3 in 1987 to 0.25 mg Mn/m3 in 1995. 
Roels and co-workers (1999) concluded from the 
results of their prospective study that: 
1. The standardized application of the Eye-Hand-Coordi-



nation (EHC), Hand Steadiness (HST), and Simple 
Visual Reaction Time (VRT) tests was characterized by 
an excellent reliability, which is a prerequisite for a 
sound assessment of subclinical toxic effects of man-
ganese on neurobehavioral functioning in the context 
of a longitudinal study design. 



2. The 1987–1995 longitudinal study revealed that the 
severity of past chronic MnO2 exposure determined the 
relative importance of the baseline deficit (10 to 30% 
on average) as to the precision of the hand-forearm 
movement and also the subsequent pattern of 
improvement when exposure declined. In the most 
exposed subgroups (medium and high), the deficit was 
only partially reversible after manganese exposure had 
dropped substantially with time; whereas in the low 
exposure subgroup, a complete normalization of the 
EHC test results was reached at the end of the study 
when the average MnT had dropped to about 30 per-
cent of the initial levels. This finding was solely explain-
ed by the reduction of airborne MnO2 particulate over 
time; a “healthy-worker-effect” mechanism is unlikely to 
have confounded the longitudinal findings. The tem-
poral evolution of the HST and VRT test results, how-



                                                 
∗ Clewell et al. (2003) commented on this problem, and 
cited an unpublished analysis of Howard Cohen (letter 
dated April 29, 1999) suggesting that respirable fraction 
exposures reported by Roels et al. (1999) should be 
reduced by 43%. 



ever, showed absence of improvement suggesting a 
rather irreversible situation. 



3. A retest of control workers, 10 years after their first ex-
amination in 1987, demonstrated that age was not a 
confounding factor as to the EHC, HST, and VRT test 
results obtained in the present study. 



4. The follow-up study in a group of ex-manganese work-
ers corroborated the findings of the longitudinal study 
as to the temporal evolution of the EHC, HST, and 
VRT test results. Indeed, a significant improvement of 
the EHC performance was evidenced, whereas the 
HST and VRT results did not differ significantly be-
tween the last examination before exposure ceased 
and the follow-up examination after at least three years 
with virtually no MnO2 exposure. 



5. This study demonstrated also that pre-clinical impair-
ment of the EHC performance (a potential precursor of 
clinical manganism) is detectable at an early stage and 
that only in rather low occupational manganese expo-
sure conditions impairment of eye-hand coordination is 
likely to show a substantial improvement when manga-
nese exposure is abated. Hence, adequate steps can 
be taken to prevent occupational manganism.  



Iregren (1990) evaluated workers exposed to 
manganese in two Swedish foundries (15 from each 
plant). Exposures varied from 0.02–1.40 mg Mn/m3 
total dust (mean 0.25 mg Mn/m3; median 0.14 mg 
Mn/m3) for periods of 1–35 years (mean 9.9 years). 
Air exposure measurements in each plant suggested 
that exposures had not changed in either facility for 
the preceding 18 years.  



Each exposed worker was matched for age, 
geographical area, and type of work to two workers 
from other industries where manganese was not 
present. Significant differences were found between 
exposed and control groups for simple visual 
reaction time, the standard deviation of reaction 
time, and finger-tapping speed of the dominant 
hand.  



In addition, mental addition speed, digit-span 
short-term memory, and vocabulary understanding 
differed significantly between exposed and control 
groups. The difference in vocabulary understanding 
suggested that the groups were not well-matched for 
general cognitive abilities. Nevertheless, with verbal 
performance used as an additional matching crite-
rion, between-group differences remained statistical-
ly significant for simple reaction time, the standard 
deviation of reaction time, and finger-tapping speed. 
Further analyses using verbal test scores as a cova-
riate also showed that the same three measures of 
neurobehavioral function differed between exposed 
and control workers. No significant correlation with 
exposure parameters was found within the exposed 
group to establish a dose-response relationship. 



Wennberg and colleagues (1991, 1992) reported 
additional neurobehavioral and electrophysiological 
evaluations in these same workers. Increased rates 
of self-reported health symptoms, abnormal electro-
encephalograms, slower brain-stem auditory evoked 
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potential latencies, and slower diadochokinesisǂ 
were found in exposed workers. Owing to small 
sample sizes, however, no significant differences 
were found between manganese exposed workers 
and their referents. 



Mergler and colleagues (1994) reported results 
for 74 manganese-exposed workers and matched-
pair controls employed in production of silicomanga-
nese alloy. The geometric mean exposure concen-
trations using area samplers were 0.035 mg Mn/m3, 
respirable aerosol (range: 0.001–1.27 mg Mn/m3) 
and 0.225 mg Mn/m3 total dust (range: 0.014–11.48 
mg Mn/m3). Discordant pairs, in which workers re-
ported undesirable symptoms on a self-administered 
questionnaire but their matched pairs did not, were 
statistically significant for 33 of 46 items: fatigue; 
emotional state; memory, attention, and concen-
tration difficulties; nightmares; sweating in the 
absence of physical exertion; sexual dysfunction; 
lower back pain; joint pain; and tinnitus. Signs typical 
of advanced manganese poisoning (e.g., hand tre-
mor, changes in handwriting, loss of balance when 
turning, difficulty in reaching a fixed point) were simi-
lar among the manganese workers and referents, 
suggesting that the reported symptoms were pro-
bably not due to bias on the part of the manganese 
workers. 



Greatest differences in neurobehavioral function 
were present in tests requiring coordinated alternat-
ing movements (diadochokinesis) or rapid move-
ments. Workers performed significantly worse on the 
motor scale of a neuropsychological test battery, as 
well as on tests of hand steadiness, parallel-line 
drawing performance, and their ability to rapidly 
identify and mark specified alphabet characters 
within strings of letters. The manganese alloy 
workers differed also from matched controls on 
measures of cognitive flexibility and emotional state, 
and olfactory perception was also enhanced. 



Overall, the results of neurobehavioral tests 
showed that manganese alloy workers differed from 
referents with respect to symptom reporting, emo-
tional state, specific motor functions, hand steadi-
ness, olfactory perception, and cognitive flexibility. 
Using the respective geometric means from this 
study, the U.S. EPA (1993) derived a LOAEL of 
0.035 mg Mn/m3 (respirable aerosol).  



The plant where Mergler et al. (1994) studied 
manganese workers closed in 1990, shortly after the 
study, and these workers were re-evaluated in 2004 
(Bouchard et al., 2007a, b). Of the surviving workers, 
78% of the manganese-exposed group and 67% of 
referents were examined again. Persistent 
abnormalities were noted among the former 



                                                 
ǂ Diadochokinesis refers to performance of rapidly alter-
nating, opposing movements (e.g., supination-pronation 
of the forearm) and is an indicator of extrapyramidal 
motor function. Slower diadochokinesis (dysdiadocho-
kinesis) indicates impaired extrapyramidal pathways. 



manganese exposed group for several tests, 
especially in relation to neuromotor function (Luria 
Motor Scale) and in certain moods (anger/hostility, 
confusion/bewilderment), while tests of cognition 
that had been different between workers and 
referents appeared to show improvement over time 
(Bouchard et al., 2007b).  



Neuropsychiatric changes in the surviving work-
ers were examined in more detail (Bouchard et al., 
2007a). Former manganese workers had persist-
ently higher mean scores for depression and anxiety 
than referents. When cumulative manganese expo-
sure was classified by tertiles and compared with 
referents, exposure-response relationships were 
noted for symptoms of depression, anxiety, hostility 
and somatization. These data indicate that manga-
nese exposure is associated with a range of neuro-
behavioral and neuropsychiatric changes, some of 
which may persist for long periods after occupational 
exposure ceases. 



Lucchini and colleagues (1995) reported findings 
among a group of 58 workers in a ferroalloy plant 
where total dust exposure levels had decreased 
from 0.07–1.59 mg Mn/m3 to 0.03–0.27 mg Mn/m3 in 
the 10 years before the study. The workers were 
examined during a temporary lay-off period ranging 
1–42 days after cessation of exposure. Tests of 
simple reaction time, finger tapping, digit span, addi-
tions, symbol digit tests, comparison of shapes, and 
a vocabulary test were administered. Blood and 
urine manganese levels were measured, and a 
cumulative exposure index (CEI) was determined 
from job histories and measurements of total dust in 
the work sites. After log transformations, blood man-
ganese levels were correlated with CEI estimates 
(R2 = 0.36) and urinary levels (R2 = 0.23), and uri-
nary levels were correlated with CEI (R2 = 0.16). The 
blood and urinary manganese levels were examined 
in regard to the time since last exposure, and the 
respective correlations were not affected by the 
duration of lay off. 



Three exposure groups were defined: a high-
exposure group (19 furnace workers) had current 
geometric mean exposures of 0.124 mg Mn/m3-year 
(total dust), a geometric mean CEI of 0.668 mg 
Mn/m3-year and a mean exposure duration of 13.8 
years (mean exposure intensity: 0.048 mg Mn/m3); a 
medium-exposure group (19 maintenance workers) 
had current geometric mean exposures of 0.070 mg 
Mn/m3-year (total dust), with a geometric mean CEI 
of 0.199 mg Mn/m3-year and a mean exposure dura-
tion of 11.8 years (mean exposure intensity: 0.017 
mg Mn/m3); and a low-exposure group (20 clerks, 
foremen, technicians) had current geometric mean 
exposures of 0.027 mg Mn/m3-year (total dust), with 
a geometric mean CEI of 0.177 mg Mn/m3-year and 
a mean exposure duration of 13.7 years (mean 
exposure intensity: 0.014 mg Mn/m3). Significant 
manganese-related effects were noted for each of 
the neurobehavioral tests, with blood manganese 
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level being most highly correlated with abnormal 
tests. This study examined neurobehavioral function 
at manganese exposure levels among the lowest 
studied to date. Unfortunately, respirable aerosol 
levels were not obtained. 



Lucchini and co-workers (1999) also reported 
data for 61 ferroalloy workers and 87 controls from a 
nearby hospital. They used questionnaires, a neuro-
behavioral test battery, and the Profile of Mood 
States (POMS). Personal and area samples for total 
dust were obtained. Average (geometric mean) 
manganese concentrations for total dust changed in 
different areas between 1981–1997: in the furnace 
room, the average dropped from 1.60 mg Mn/m3 in 
1981 to 0.24 mg/m3 in 1997; in the casting area, the 
average increased from 0.15 to 0.26 mg Mn/m3; and 
for welding operations, the average decreased from 
0.17 to 0.055 mg Mn/m3. A CEI was calculated for 
each worker. A positive correlation was observed 
between manganese concentrations in total dust 
and blood manganese (N = 55; R2 = 0.13; P = 
0.007), but no association was noted between CEI 
and manganese levels in blood or urine.  



Higher symptom rates were observed in the 
alloy workers with respect to irritability, loss of equi-
librium and rigidity. Tremor parameters, including the 
central frequency and its dispersion, were statistical-
ly different in the exposed workers relative to con-
trols. Motor functions reflecting coordination of rapid 
and alternating movements and memory functions 
were impaired in the manganese-exposed workers. 
Dose-effect relationships were observed between 
the CEI and some of the test results. Following a 
conventional LOAEL-based approach for estimation 
of a safe exposure level, the authors used the geo-
metric mean total dust CEI of the middle exposure 
subgroup (1.11 mg Mn/m3-year) divided by the geo-
metric mean exposure period (11.51 years) of that 
subgroup, to obtain an average exposure value of 
0.097 mg Mn/m3 total dust. Respirable aerosol levels 
averaged 2.6 times less than total dust measure-
ments in this work setting. Dividing the total dust 
level of 0.097 mg Mn/m3 by 2.6 yields a value of 
0.038 mg Mn/m3 (respirable particles) as the equi-
valent LOAEL exposure level. 



Gibbs and co-workers (1999) reported on the 
medical surveillance of 75 U.S. workers with recent 
or historical exposure to manganese at a metal pro-
ducing plant in northern Mississippi. Exposed work-
ers were closely matched with 75 control workers 
who had no known history of occupational exposure 
to manganese. The two plants shared common 
medical, safety, and industrial hygiene services. 



Airborne manganese levels were assessed for 
each of 12 job categories at the facility by collecting 
63 side-by-side full-shift personal samples of total 
and respirable dust. Current workplace exposures 
averaged 0.066 mg Mn/m3 respirable aerosol (medi-
an 0.051 mg Mn/m3) and 0.180 mg Mn/m3 total aero-
sol (median 0.086 mg Mn/m3). Major equipment and 



work practice changes over the past several years 
were assessed, and the resultant effects on expo-
sure were estimated. Based on this information, the 
total average cumulative lifetime exposure to respi-
rable manganese among the 75 exposed workers 
was estimated to be 1.04 mg Mn/m3-year. 



Both manganese-exposed and control workers 
were assessed with tests of hand-eye coordination, 
hand steadiness, complex reaction time, and rapidity 
of finger tapping. A questionnaire was used to evalu-
ate the workers’ neuropsychological statuses. Per-
formance decreased significantly with increasing 
age in tests of hand-eye coordination, complex reac-
tion time, and finger tapping speed. No effect of 
manganese exposure was apparent in symptoms of 
depression, anxiety, fatigue, sleep disturbance, con-
centration, memory, mood changes, mania, tremor, 
or imbalance. This was a negative study among wor-
kers exposed currently to median levels of 0.05 mg 
Mn/m3 (respirable aerosol) and who had low cumula-
tive Mn exposures. 



Crump and Rousseau (1999) reported on an ad-
ditional 11 years of follow-up of workers at the man-
ganese oxide- and salt-producing plant in Belgium 
that had been studied by Roels and coworkers 
(1987a, b). Between 1985 and 1996, workers at the 
manganese plant were tested routinely using the 
same battery of neurological tests and biological 
sampling that had been used by Roels’ group 
(1987a, b). During this period of follow-up, blood and 
urine manganese levels were comparable to those 
measured during Roels’ earlier studies. Overall, 
follow-up neurological test results were comparable 
or superior to results obtained earlier by Roels, des-
pite the fact that the workers were older and had 
been exposed longer. However, tests of whether 
neurological scores of individual workers within the 
follow-up cohort decreased with continued occupa-
tional manganese exposure were hampered by the 
lack of an unexposed comparison group and were, 
therefore, inconclusive. In addition, major year-to-
year differences in test results were observed that 
could not be explained by differences in age or man-
ganese exposure, raising a concern regarding repro-
ducibility of the test methods.  



There was evidence that older workers perform-
ed significantly worse than younger workers on all of 
the tests, but particularly on tests of short-term me-
mory and hand-eye coordination. A significant asso-
ciation was found between blood manganese and 
hand steadiness, but not between blood or urine 
manganese and other neurological tests. These find-
ings are consistent with those reported previously by 
Roels, except that Roels found a relationship 
between blood manganese and hand-eye coord-
ination. Thus, the results of the follow-up study, 
while inconclusive, provided evidence that the sub-
clinical effects of manganese reported by Roels’ 
group did not progress with continued exposure. 



Myers and co-workers (2003a, b) conducted a 
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large survey in South Africa of 589 production wor-
kers at manganese smelting works and compared 
them with 67 unexposed referents from an electrical 
assembly plant. Exposure estimates were based on 
310 personal aerosol samples obtained with IOM 
inhalable dust samplers (Myers et al., 2003b), and 
the filters analyzed for manganese. A CEI was con-
structed for each worker. Average exposure intensity 
(INT) was obtained by dividing an individual’s CEI by 
the number of years worked in the industry.  



Average CEI was 16.0 ± 22.4 (SD) mg Mn/m3-
year inhalable fraction and INT averaged 0.82 ± 1.04 
mg/m3 inhalable fraction in the smelter workers. The 
referents had no detected manganese in their work-
places, were younger on average (38.6 versus 45.1 
years) and had more years of schooling (8.0 versus 
4.2 years) than the smelter workers. Significant dif-
ferences between smelter workers and the external 
referents were noted for tests of motor performance 
(Santa Ana), visual retention (Benton), digit span 
and digit symbol (Myers et al., 2003a). The digit 
span and digit symbol tests also showed significant 
trends with increasing CEI levels. Tapping with the 
dominant and nondominant hands showed differ-
ences between smelter workers and unexposed 
referents, but only a marginally significant relation-
ship with CEI. Mean visual reaction time did not dif-
fer significantly between the exposed and unexpos-
ed groups.  



The use of CEI measurements rather than INT 
meant that actual exposure levels could not be 
assessed directly. This may have explained why 
some exposure-response relationships showed 
tendencies to decrease in effect with higher CEI. 
This could have reflected long-term exposures to 
relatively low levels, but another reason for inverted 
relationships might have been a form of selection 
bias whereby affected individuals migrated away 
from high exposure areas to low exposure areas, or 
had left the workforce with the least affected 
remaining. For whatever reason, the use of CEI 
(inhalable fraction) showed increasing exposure-
response relationships only for digit span and digit 
symbol, with equivocal findings for tapping with the 
dominant and the nondominant hand. 



Young and colleagues (2005) reported findings 
in the same South African smelter workers based on 
98 personal respirable particle samples. Job expo-
sure matrices were developed to assign individual 
respirable particulate exposures to manganese. Not 
all cells in the matrix had measured data, and mis-
sing data were estimated in two ways. Ratios of 
inhalable to respirable mass were obtained for cells 
that had both measurements, and such ratios were 
used to attribute exposures in cells that had only 
inhalable measurements. If neither measurement 
was available for a particular cell, the respirable 
exposure levels were interpolated based on expo-
sures in similar activities elsewhere in the plant. 



Mean CEI was 0.92 mg/m3-year respirable frac-



tion, and INT averaged 0.058 mg/m3 respirable frac-
tion (range: 0.003–0.51 mg Mn/m3). When exami-
ning the exposure-response relationships, multiple 
linear and logistic models were used, with adjust-
ments for age, years of schooling, past job expo-
sures to neurotoxins, previous head injury, and 
home language. 



Clearer exposure-response relationships were 
apparent using the INT for the respirable aerosol 
fraction (Table 1). It appears that some tests were 
more sensitive in detecting possible manganese-
related effects: digit span, digit symbol score, and 
tapping with the dominant or nondominant hand 
showed increasing effects with increasing exposure 
levels. Testing for trends across exposure categories 
for these measurements was highly significant (P < 
0.01 in each case). Relative to an unexposed control 
group, the LOAEL for these sensitive indicators of 
effect appeared to lie in the range 0.01–0.04 mg 
Mn/m3 respirable aerosol. Young and colleagues 
(2005) felt that the respirable aerosol measurements 
did not offer a better exposure estimate than the 
inhalable aerosol data. However, comparison of the 
inhalable aerosol results expressed as CEI (Myers et 
al., 2003b) with the respirable aerosol data 
expressed as INT (Young et al., 2005) shows that 
the latter provided a number of exposure-response 
findings that were more significant and consistent 
(Table 1).  



The South African data also indicated that, in 
manganese smelting operations, particles > 4 µm 
contributed the major fraction of inhalable particulate 
mass, and for that reason a TLV–TWA for both res-
pirable and inhalable fractions would be prudent. 



Bast-Pettersen and coworkers (2004) examined 
100 male manganese alloy production workers and 
100 age-matched referents. They used a neurobe-
havioral test battery and exposure was assessed 
from airborne measurements, as well as blood and 
urine tests for manganese. The geometric mean ex-
posure was 0.301 mg Mn/m3 (inhalable particulate 
matter) or 0.036 mg Mn/m3 (respirable particulate 
matter). Workers exposed to manganese differed 
significantly from referents with respect to increased 
tremor, but not in tests of cognitive speed/visual 
scanning, attention/short-term memory, or with re-
spect to symptoms of sleep disturbance, fatigue, 
memory/concentration, emotional lability, somatic 
complaints, sensory or motor changes. This study 
indicated manganese-related effects on tremor at a 
geometric mean exposure of 0.036 mg Mn/m3 respi-
rable particulate fraction. 



A group of 92 Danish steel workers were studied 
in 1989 and 1995, and 60 were re-examined in 2003 
(Blond et al., 2007; Blond and Netterstrom, 2007). 
Cognitive and neuromotor function assessments 
were obtained on each occasion and compared with 
blood manganese and lead levels. Results of these 
studies are difficult to interpret in terms of exposure-
response relationships for manganese. Air exposure  
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measurements to manganese were available from 
personal and area samples, but individual exposure 
estimates were not derived. Exposure-response 
modeling for manganese exposures was not 
reported. There was exposure also to airborne lead 
in this work environment, making assessment of 
manganese related changes in the neurobehavioral 
tests very difficult. Nevertheless, progressive decline 
in alternating pronation-supination of both forearms 
(dysdiadochokinesis) was observed in the steel 
workers and not in the controls, consistent with a 
possible manganese effect in the steel workers. 
Median air concentrations were estimated to be 0.11 
mg Mn/m3 and 0.03 mg Mn/m3 (total aerosol) in the 
1970s and 1990s, respectively. 



A neuropsychological survey of 143 Australian 
ferroalloy workers (Summers et al., 2011) examined 
several neurobehavioral tests in relation to cumula-
tive manganese exposures that averaged 3.51 mg 
Mn/m3-years (inhalable aerosol) and 1.20 mg 
Mn/m3-years (respirable aerosol). Average expo-
sures were 0.38 mg Mn/m3 (inhalable, range 0.01–
3.90) and 0.12 mg Mn/m3 (respirable, range 0–0.90).  



The study lacked a control group, but analyses 
of exposed workers showed significant associations 
between cumulative respirable exposures and seve-
ral outcome measures (digit symbol coding; a trail 
making test; and the Stroop color word trial). Using 
hierarchical linear regression, the authors included 
measures of estimated full scale IQ, educational 
level, and age, as well as cumulative manganese 
exposure. Small, but statistically significant, mean 
effects of manganese were observed and these 
were of similar magnitude (but opposite in sign) to 
the contributions of education level.  



Welders and nearby workers are other groups 



who are exposed to manganese, in the form of very 
fine, respirable particles in welding fume. Antonini 
(2003) has provided a detailed review of welding 
operations and the toxic hazards associated with 
this activity.  



Bowler and colleagues (2006) examined manga-
nese exposures, neurobehavioral tests and lung 
function in 43 bridge welders who were welding in 
confined spaces and using little respiratory protec-
tion. The mean exposures ranged from 0.01–0.38 
mg Mn/m3 (total dust), with more than half averaging 
greater than 0.2 mg Mn/m3, while the group mean 
was 0.21 ± 0.08 (SD) mg Mn/m3 (total dust). Signifi-
cant exposure-response relationships were noted for 
a manganese CEI and for blood manganese levels 
in relation to neuropsychological tests reflecting a 
range of functions. This study confirms that welders 
are indeed at risk of manganese-related adverse 
neuropsychological effects but exposure levels were 
generally high among this group and do not help 
establish an exposure limit that might be protective 
of welders. It was clear, however, that an exposure 
limit of 0.2 mg Mn/m3 total dust was too high to pro-
tect welders from the adverse effects of manganese. 



Ellingsen and colleagues (2008) performed 
neurobehavioral tests on 96 Russian welders and 96 
age-matched referents. The geometric mean expo-
sures for the welders was 0.12 mg Mn/m3 (respirable 
aerosol, range: 0.007–2.23), and they had worked 
an average of 13.5 years. Workers were divided into 
three equal groups based on exposure levels. Signi-
ficantly decreased performance on the finger tapping 
and digit symbol tests was observed in the highest 
exposure group (geometric mean exposure 0.42 mg 
Mn/m3). A dose-response relationship was observed 
between finger tapping decrements (relative to refer-



TABLE 1. Exposure-Response Findings Among South African Smelters in Relation to Average Manganese  
Exposure Intensity (INT), Expressed as Respirable Particulate Matter (mg Mn/m3) 



 
 



Digit 
Span 



 
Digit 



Symbol 



 
Santa 
Ana 



Mean 
Reaction 



Time (ms) 



Tapping 
(dominant 



hand) 



Tapping 
(other 
hand) 



 
Endur-



ance 
Unexposed Referents, mean score 15.6 33.8 49.4 266.4 59.4 54.6 337.1 
Exposed versus Referents -2.1 § -2.1 † -4.3 § 10.3  -3.6 ‡ -1.9 * -14.1 † 
Rest of Exposed versus Internal 
Referents -1.1 ‡ -1.5 * -0.2  7.0 -1.8 † -1.4 * -8.1 * 
Overall Trend -4.5 § -8.4 ‡ -4.5 * 35.2 * -11.8 ‡ -8.9 ‡ -46.0 † 
Exposure-Response Categories:        
0 < INT < 0.01 (N = 115) -1.4 † -1.2  -4.2 ‡ 5.3 -2.4 * -1.0  -8.6 
0.01 < INT < 0.04 (N = 108) -1.9 ‡ -2.2 * -4.6 § 12.9 * -3.4 ‡ -1.7 -13.1 
0.04 < INT < 0.1 (N = 117) -2.7 § -2.0  -4.0 ‡ 10.4 -4.0 ‡ -2.3 * -17.3 * 
0.1 < INT < 0.2 (N = 86) -2.3 § -3.2 † -4.2 ‡ 11.5 * -4.3 ‡ -2.6 * -17.5 † 
INT ≥ 0.2 (N = 86) -3.0 § -3.7 ‡ -4.6 ‡ 19.9 † -7.2 § -4.6 ‡ -27.0 ‡ 
Data from Young et al. (2005). Values represent differences from the respective mean score of Unexposed Referents. 
Statistical notations for significance of dichotomous differences, overall trend, and exposure subcategories compared with external 
referents: * 0.1 > P ≥ 0.05; † 0.05 > P ≥ 0.01; ‡ 0.01 > P ≥ 0.001; § P < 0.001 
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ents) and manganese exposure groups. Hand tre-
mor and postural steadiness were not associated 
with exposure levels. 



In a novel study of apprentice welders, Laohau-
domchok and colleagues (2011) examined several 
tests of neurobehavior and mood states before and 
after a work shift, and related these to respirable 
levels of manganese particles measured over the 
same work period. They found an increase in reac-
tion time and some deterioration in a novel hand-
writing test in relation to increasing cross-shift expo-
sures to manganese. Although the numbers were 
small, workers exposed to levels > 0.02 mg Mn/m3 
showed a higher rate of decreasing tests than those 
exposed to levels ≤ 0.02 mg Mn/m3 (5 of 6 versus 9 
of 17, respectively). 



In a detailed study of seven welders and seven 
controls, Sen and colleagues (2011) performed MRI 
scans and several neurobehavioral tests to assess 
where manganese deposited in the brain and how 
this correlated with neurobehavioral testing. Relative 
to controls, welders had evidence of manganese ac-
cumulation in the olfactory bulbs (OB), frontal white 
matter (FWM), globus pallidus (GP) and putamen. 
Motor performance (Grooved Pegboard test) was 
worse for dominant and nondominant hands in wel-
ders relative to controls. Dominant hand changes 
were associated with MRI intensity in FWM, GP, 
putamen and frontal grey matter, whereas non-
dominant hand scores correlated best with FWM. 
Average cumulative exposure was 0.88 ± 0.57 (SD) 
mg Mn/m3-years and average duration of exposure 
was 24.1 ± 15.5 years, yielding an average exposure 
level of 0.037 mg Mn/m3 (respirable aerosol). The 
number of subjects is small, but the data indicate 
detectable manganese in the brain at chronic expo-
sure levels that correlate with subtle changes in 
neurobehavioral function. The mean exposure inten-
sity is consistent with other studies cited above that 
show effects in the range of 0.03 to 0.04 mg Mn/m3 
(respirable aerosol). 



Iregren (1999) reviewed 13 studies of manga-
nese-exposed groups of workers that used psycho-
logical test methods, and concluded that, taken one 
at a time, all of the studies had methodological 
flaws; however, when evaluated in their entirety, all 
of the studies (with one exception) indicated some 
effects attributable to manganese exposure, and the 
effects were observed always in the neurobehavioral 
functions where they were expected. Based on the 
weight of evidence, manganese adversely affected 
workers’ performance at exposure levels presently 
found in industry, and that studies indicated effects 
on the CNS below 0.20 mg Mn/m3 (total aerosol). 



Exposure-Response Modeling for Human Studies 
of Neurological/Neuropsychological Endpoints 



Several exposure-response models have been 
described, with derivation of health-based exposure 
limits (Table 2). Based on the initial Roels et al. 



study (1987a, b), the U.S. EPA (1993) calculated a 
LOAEL (Health Equivalent Concentration, HEC) for 
respiratory effects of 0.34 mg Mn/m3 total aerosol. A 
no-observed-adverse-effect level (NOAEL) (HEC) of 
0.05 mg Mn/m3 total aerosol was calculated based 
on the second Roels et al. study (1992). In view of 
the near equivalence of the geometric mean total 
dust concentrations in the Roels et al. first and 
second studies (0.94 and 0.95 mg Mn/m3, respect-
ively), there may, in fact, be little difference between 
the LOAEL (HEC) and the NOAEL (HEC) in terms of 
air concentrations; however, differences in the forms 
of manganese (MnO2 versus mixed oxides and salts) 
to which workers in the two studies were exposed 
made it difficult to compare these values 
quantitatively (U.S. EPA, 1993). 



The ATSDR statement on manganese and its 
associated health effects (ATSDR, 2000) provides a 
Minimum Risk Level (MRL) of 4 × 10-5 mg Mn/m3, 
respirable aerosol, which was derived for chronic 
inhalation exposure to manganese. The sensitive  
endpoint used as the basis for this MRL was neuro-
logical effects among manganese-exposed workers. 
The ATSDR authors derived the MRL using a surro-
gate NOAEL value of 0.074 mg Mn/m3 (respirable 
aerosol) that was obtained using BMD analyses of 
raw data from the second study by Roels et al. 
(1992). A similar NOAEL of 0.07 mg Mn/m3 (respir-
able aerosol) was derived from the work of Iregren 
(1990) using BMD analysis of the individual workers’ 
exposure and response data. The ATSDR thought 
these estimates were consistent with the NOAEL of 
0.051 mg Mn/m3 (median respirable particle expo-
sure) reported for U.S. workers in a metal producing 
plant (Gibbs et al., 1999).  



Clewell and colleagues (2003) performed an 
occupational risk assessment using data from the 
study of Roels et al. (1992). The authors used BMD 
as the basis for recommending an exposure guide-
line. In terms of current respirable exposure concen-
trations, the lowest benchmark dose derived from 
Roels’ data was 0.150 mg Mn/m3, associated with 
decreased hand-eye coordination. The BMDs for 
visual reaction time and hand steadiness were 0.5 
and 0.4 mg Mn/m3, respectively. Based on this ana-
lysis, an occupational 8-hour TWA exposure level of 
0.2 mg Mn/m3 (respirable aerosol) was recom-
mended. The data of Gibbs et al. (1999) yielded a 
lower BMD of 0.09 mg Mn/m3 (respirable aerosol).  



However, there was a problem with the Clewell 
et al. (2003) analyses that likely led to underestima-
tion of an exposure guideline. Clewell et al. did not 
have access to data in which the reported LOAEL 
values were lower than found by Roels et al. (1992) 
or Gibbs et al. (1999). In particular, the findings of  
Mergler and coworkers (1994) and Lucchini and 
colleagues (1999) were not available for the BMD 
analysis, and these studies had lower NOAEL levels 
than those considered by Clewell’s group; subse-
quent studies have also shown lower NOAEL levels 
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(Bast-Pettersen et al., 2004; Young et al., 2005; 
Park et al., 2006). 



Park and colleagues (2006) undertook a BMD 
analysis of the data collected by Bowler and cowork-
ers (2006) on confined space welders in California. 
Four neurobehavioral outcomes were modeled 
against cumulative and average Mn exposure levels 
(total aerosol) among these workers, and each out-
come showed an exposure-response relationship 
using linear regression models. The authors conclu-
ded that: “The prevalence of attributable neurological 
impairment after the equivalent of 2 years at levels 
of 0.2 mg/m3



 was 15–32%, depending on the defini-
tion of impairment. A prevalence of 2–5% excess im-
pairment would be expected after 2 years at 0.02–
0.05 mg/m3 Mn.” The latter estimate is again in the 
range of LOAELs reported by other studies. 



Two meta-analyses have been attempted using 
data from some of the above epidemiologic studies 
of manganese workers (Greiffenstein and Lees- 
Haley, 2007; Meyer-Baron et al., 2009). Greiffen-
stein and Lees-Haley (2007) concluded that con-
founding variables (age, SES, education, etc.) ex-
plained much of the apparent manganese-related 
adverse effects observed among the various studies 
they examined. (Summers and coworkers, 2011, 
made a similar observation that education and gene-
ral IQ contributed more to explaining the tests of 
neurobehavior that they used than did manganese. 
However, in several cases Summers’ data showed 
that contributions from manganese were similar in 
statistical significance to education, and in one case 
exceeded the contribution of education and IQ 
combined. Thus, the possible effects of manganese 
in Summers’ population should not be dismissed as 
unimportant.) 



Meyer-Baron and coworkers (2009), using many 
of the same studies as Greiffenstein and Lees-Haley 
(2007), found significant manganese-related effects 
on neurobehavioral functions after adjusting for likely 
confounders. In part, the discrepant findings for 
these two meta-analyses must relate to subtle differ-
ences in the analytical methods, but both analyses 
suffered from using single data points for each study 
in relation to exposure and effect. Allowing for the 
variance (SD) about the study means fails to capture 
exposure-response relationships within each study, 
and it is those exposure-response relationships that 
most inform the derivation of this TLV. 



Reproductive Studies in Humans 
Manganese has been reported to cause male 



reproductive problems, including infertility (Lauwerys 
et al., 1985), loss of libido, and impotence (Rodier, 
1955). Also, the hypothalamus is a site of Mn accu-
mulation, and disturbance of the hypothalamic-
pituitary-gonadal axis hormones might be expected 
based on animal studies (Deskin et al., 1980, 1981).  



Lauwerys and colleagues (1985) examined fer-
tility in 85 male workers producing manganese salts 
(carbonate, dioxide, sulfate) from concentrated ore. 



The airborne levels of manganese on personal 
samples were 0.07–8.61 mg Mn/m3 total dust (arith-
metic, median and geometric mean values were 
1.33, 0.97 and 0.94 mg Mn/m3 total dust, respec-
tively). The authors used the questionnaire method 
of Levine and co-workers (1980) to assess male 
workers for impaired fertility. Questions covering 
duration of employment, residence, smoking, and 
drinking habits were included. A control group of 81 
male workers never occupationally exposed to man-
ganese was used for comparisons. No marked dif-
ference was found between exposed and control 
groups with regard to workers’ ages, the ages of 
their wives, the ages of wives at marriage, age dif-
ferences between husband and wife, duration of 
employment in the plant, smoking habits, alcohol 
consumption, educational level, and professional 
activity of spouse. 



The numbers of children born to manganese 
workers in the age groups 16–25 years and 26–35 
years during periods of exposure to manganese 
were significantly lower than expected. There was 
no indication that factors other than manganese 
might account for the marked difference between the 
control and manganese-exposed groups. This study 
suggests that a TWA exposure to manganese dust 
of 1 mg Mn/m3 (total aerosol) may be sufficient to 
interfere with male reproductive function and cause 
a significant deficit in the number of children born to 
manganese-exposed men. 
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TABLE 2. Summary of Human Studies with NOAEL and LOAEL Levels Considered in Establishing a Manganese 
TLV–TWA (studies in bold italics represent reanalysis of prior data) 
 
Health Effects 



Exposure 
Duration (yr) 



NOAEL 
(mg/m3) 



LOAEL 
(mg/m3) 



Study Referenced 
Manganese Species 



Respiratory (pneumonia) NS 3.6 (T) Lloyd Davies (1946) 
MnO2 



Respiratory (cough, decreased lung function) 
Neurological (decreased reaction time, short-term 
   memory, hand steadiness) 
Hematological 
Male reproduction (decreased fertility) 



1–19 years  
 
 



0.97 (T) 
0.97 (T) 



 
0.97 (T) 
0.97 (T) 



Roels et al. (1987a, b)  
Mn salts and oxides 
 
Lauwerys et al. (1985) 



Respiratory  
Neurological (impaired visual time, eye-hand  
   coordination, hand steadiness)  
 
 
 
Endocrine 



5.3 years 
(mean) 



 
 



†0.15 (R) 
*0.07 (R) 



 



0.18 (R) 
0.036 (R) 



 
10.05 (R) 
20.02 (R) 



30.007 (R) 
0.18 (R) 



Roels et al. (1992)  
MnO2 
Clewell et al. (2003) 
ATSDR (2000) 
Present analysis 
Present analysis 
Present analysis 



Neurological (decreased reaction time,  
   finger tapping) 



1–35 years  
(2.6 median) 



 
 



*0.07 (R) 



0.14 (T) 
(median) 



 



Iregren (1990) 
MnO2 
ATSDR (2000) 



Neurological (postural sway with eyes closed) 1.1–15.7 years  1.59 (T) Chia et al. (1993) 
MnO2 



Neurological (decreased motor function) 16.7 years 
(mean) 



 0.032 (R) Mergler et al. (1994) 
NS (Mn alloy workers) 



Neurological (decreased finger tapping, 
   symbol digit, digit span, additions) 



1–28 years  NS Lucchini et al. (1995)  
Mn oxides 



Neurological  12.7 years 
(mean) 



0.051 (R) 
(median) 
†0.09 (R) 



 Gibbs et al. (1999) 
NS 
Clewell et al. (2003) 



Neurological (decreased behavioral tests) 11.5 years 
(mean) 



 0.097 (T) 
0.038 (R) 
(geo mean) 



Lucchini et al. (1999) 
MnO2, Mn3O4 



Neurological (decreased behavioral tests) 18.2 years 
(mean) 



 0.01–0.04 
(R) 



Young et al. (2005) 
NS (Mn smelter 
workers) 



Neurological (decreased behavioral tests) 1.25 years 
(mean) 



 0.02–0.05 
(T) 



Park et al. (2006) 
NS (Welders) 



Neurological (tremor) 2.1–41 years 
(20.2 mean) 



 0.30 (I) 
0.036 (R) 



Bast-Pettersen et al. 
(2004) 
NS (Mn alloy workers) 



 
Abbreviations: 



 NS: Not Stated 
T: “Total Dust” 
R: Respirable Particulate Matter 
 I: Inhalable Particulate Matter 



  
 
* Based on BMD method applied by ATSDR (2000) 
† Based on BMD method applied by Clewell et al. (2003) 
1,2,3 Present analysis (see text) — abnormal hand steadiness in 



5%, 2.5%, and 1% of manganese workers, respectively 
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TLV® Chronology 
Manganese 
1948–1959: TLV–TWA, 6 mg/m3 
1960–1962: TLV–TWA, 5 mg/m3 
1963–1969: TLV–CEILING, 5 mg/m3 
Manganese and Compounds 
1970–1981: TLV–CEILING, 5 mg/m3, as Mn 
Manganese Fume 
1977: proposed: TLV–TWA, 1 mg/m3, as Mn 
1979–1994: TLV–TWA, 1 mg/m3, as Mn; STEL, 3 mg/m3, 



as Mn 
Manganese Dust and Compounds 
1982–1987: TLV–CEILING, 5 mg/m3, as Mn 
1986: proposed: TLV–TWA, 5 mg/m3, as Mn 
1988–1994: TLV–TWA, 5 mg/m3, as Mn 
Manganese, Elemental and Inorganic Compounds 
1992: proposed: TLV–TWA, 0.2 mg/m3, as Mn 
1995–2012: TLV–TWA, 0.2 mg/m3, as Mn 
2003: proposed: 0.03 mg/m3, as Mn, Respirable 



particulate matter; withdrawn 2004 
2009: proposed: TLV–TWA, 0.02 mg/m3, as Mn, Respi-



rable particulate matter, and 0.2 mg/m3, as Mn, 
Inhalable particulate matter; A4, Not Classifiable as 
a Human Carcinogen; withdrawn 2011 



2011: proposed: TLV–TWA, 0.02 mg/m3, as Mn, Respi-
rable particulate matter, and 0.1 mg/m3, as Mn, 
Inhalable particulate matter; A4, Not Classifiable as 
a Human Carcinogen 



2013: Adopted: TLV–TWA, 0.02 mg/m3, as Mn, Respirable 
particulate matter, and 0.1 mg/m3, as Mn, Inhalable 
particulate matter; A4, Not Classifiable as a Human 
Carcinogen 
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---------- Forwarded message ----------
From: Park, Robert (CDC/NIOSH/EID) <rhp9@cdc.gov>
Date: Tue, Nov 19, 2013 at 6:33 AM
Subject: FW: Manganese TLV documentation
To: Rosemarie Bowler <rbowl@sfsu.edu>, "mergler.donna@uqam.ca"
 <mergler.donna@uqam.ca>


 
 
Donna and Rosemarie
 
Here is the basis for the new manganese TLV = 0.02 mg/m3 from ACGIH.
 
Bob
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From: Matson, John
To: Patel, Shilpa
Subject: FW: SHBell Company - May, 2013 114 information request
Date: Tuesday, June 04, 2013 1:29:59 PM


________________________________________
From: Matson, John
Sent: Tuesday, June 04, 2013 1:26 PM
To: SDismukes@eckertseamans.com
Subject: RE: SHBell Company - May, 2013 114 information request


Scott:  Thank you for your message on June 3rd in which you relayed your availability for a call to discuss your
 request for a time extension for SH Bell to respond.  SH Bell received EPA’s Information Request on May 16,
 2013.  The Information Request provided for 30 days (until June 17, 2013) for SH Bell to respond to EPA.  You
 contacted EPA to request an extension after 18 days from SH Bell's recipt of the Information Request.


You indicated that you would not be available to discuss a time extension until the afternoon of Thursday, June 6th
 at the earliest, leaving 11 days for SH Bell to respond.  To avoid the passage of more time and to avoid delaying SH
 Bell’s response, I wanted to send you this e-mail today with EPA's response to your time extension request.


SH Bell has already had ample time to respond to EPA’s Information Request, especially SH Bell has already
 provided some of the information to Ohio EPA, as indicated below.  SH Bell thereby has a narrower scope of
 documents remaining to be produced.   We also note that the Information Request was narrowly tailore, and
 consisted of very few questions and subparts.


For the remaining responsive documents, 30 days is more than enough time for SH Bell to have gathered and
 produced the information EPA seeks.  Waiting 18 days before requesting an extension does not automatically mean
 that an extension is warranted.  Especially when SH Bell could have already provided EPA with a significant
 portion of the information sought by the request.  We also understand the limitations of your schedule, but that is
 not reason enough for an extension when SH Bell has already had ample time to respond to the Information Request
 if it had devoted itself to the task.


EPA is willing, however, to grant a reasonable extension of seven days for Request 3, and a 21 day extension for
 Requests 1 and 2.  To aid in focusing your response, we also offer some guidance on information we already have,
 information we need first, and information that can be produced later in a “rolling production.”


            -EPA agrees to a 21 day extension for information responsive to
Requests 1 and 2;
            -For Request 3, EPA agrees to a seven day extension (until June 24, 2013) for SH Bell to produce all of the
 requested information responsive to Request 3 for all of the dates listed  in the Information Request, for all of the
 subparts sought (a-d).  Please be advised that for Request 3, EPA already has responsive information for Request
 3(c) and 3(d) for the following dates:
                        -8/29/11
                        -8/30/11
                        -9/6/11
                        -9/26/11
                        -10/10/11
                        -10/11/11
                        -10/12/11
                        -10/13/11
                        -10/19/11
                        -10/28/11
                        -11/4/11



mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=fb3077ba25bb436db410cce640a21897-JMatson

mailto:patel.shilpa@epa.gov





            -For the dates listed above, please provide all responsive information for Request 3(a) and (b).
            -For the following dates, please provide all responsive information for Requests 3(a)-(d):


                        -4/15/11
                        -4/18/11
                        -7/5/11
                        -8/19/11
                        -8/31/11
                        -10/6/11
                        -10/18/11
                        -11/8/11
                        -11/9/11
                        -12/29/11
                        -4/30/12
                        -5/18/12
                        -7/11/12
                        -7/17/12
                        -7/26/12
                        -9/12/12
                        -12/29/12


We hope that this additional time and guidance serves to help facilitate SH Bell's ability to promptly respond to
 EPA's Information Request.


John Matson
Associate Reginal Counsel
(312)886-2243


________________________________________
From: SDismukes@eckertseamans.com
Sent: Monday, June 03, 2013 1:55 PM
To: Matson, John
Subject: SHBell Company - May, 2013 114 information request


John:  You responded today to my voice message for Shilpa Patel and
requested further discussion regarding my request for an extension of time
for SHBell Company to respond to the Section 114 information request until
the week of July 8th.  In that regard, I am on travel Tuesday and Wednesday
this week and unavailable to speak by telephone until Thursday or Friday
this week.  My availability on Thursday is from 2pm EST through the end of
the day and my availability on Friday is between 8:30 and 11:30 am EST and
1:30-4pm EST.  Please let me know if any of these days and times work for
your schedule.  The week of June 10th I am only in the office Monday the
10th and Tuesday the 11th.  I am then unavailable the remainder of that
week.


Scott R. Dismukes
Eckert Seamans Cherin & Mellott, LLC
U. S. Steel Tower
600 Grant Street, 44th Floor
Pittsburgh, PA  15219-2788
Telephone:  412.566.1998
Fax:  412.566.6099
Cell:  412.417.1279
e-mail:  sdismukes@eckertseamans.com


IRS Circular 230 Disclosure:  In order to ensure compliance with IRS







Circular 230, we must inform you that any U.S. tax advice contained in this
transmission and any attachments hereto is not intended or written to be
used and may not be used by any person for the purpose of (i) avoiding any
penalty that may be imposed by the Internal Revenue Code or (ii) promoting,
marketing or recommending to another party any tax-related matter(s)
addressed herein.


_____________________________________
Scanned by Symantec Anti-Virus and Content Filtering before delivery.


This e-mail message and any files transmitted with it are subject to
attorney-client privilege and contain confidential information intended
only for the person(s) to whom this email message is addressed. If you have
received this e-mail message in error, please notify the sender immediately
by telephone or e-mail and destroy the original message without making a
copy.  Thank you.


Neither this information block, the typed name of the sender, nor anything
else in this message is intended to constitute an electronic signature
unless a specific statement to the contrary is included in this message.








From: Hudgens, Edward
To: Susan Pelton; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615


 (40927000 / PI: Bowler)
Date: Thursday, June 27, 2013 12:02:00 PM


Susan,
I will reject this Invoice today. Thanks for your timely response,
Ed Hudgens
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
From: Susan Pelton [mailto:spelton@sfsu.edu] 
Sent: Thursday, June 27, 2013 12:59 PM
To: Hudgens, Edward; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615 (40927000 / PI: Bowler)
Hi Ed,
Yes – please reject this invoice. SFSU will submit a new invoice based on the deliverables schedule.
 Sorry for the confusion.
Susan
Susan Pelton
Sponsored Programs Manager, Office of Research & Sponsored Programs
San Francisco State University ~1600 Holloway Avenue, ADM 471 ~ San Francisco, CA 94132
Tel: 415-338-7090 ~ Fax: 415-338-2493 ~ Web: http://research.sfsu.edu/


From: Hudgens, Edward [mailto:Hudgens.Edward@epa.gov] 
Sent: Thursday, June 27, 2013 5:40 AM
To: Rosemarie M Bowler
Cc: Susan Pelton; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Rosemarie,
Can I reject the Invoice from SFSU dated 6/13/2013? Can I tell my Accounts Payable people
 that it was sent by mistake?
Ed Hudgens
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
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Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email. Can you ask your administrative people about this Invoice? We should
 only receive three Invoices during the first (Base) year according to page 21 of the Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract. When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year. In order to approve an Invoice, I need to match a specific
 Deliverable to a payment. Since the cost for a Deliverable has been set, I don't need to know
 any details. If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum. I don't think that I can pay the attached Invoice, given the terms of
 the Contract. I have a very limited amount of time before I must reply to the Request below.
 The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so I'll
 receive a more harshly worded reminder email in the next few days.
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Danelle told me that you have the Hair Analysis results and that you can provide this data.
 Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812). After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice. I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited. Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556 **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
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 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment. If you have any questions, please contact our
 Customer Assistance at 919-541-0616. Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Lobdell, Danelle
To: roelsharry@telenet.be; Rosemarie Bowler; Cheryl.beseler@colostate.edu; Colledge, Michelle; Hudgens, Edward; Bollweg,


 George
Subject: FW: FW: normal ranges for samples from November 2011
Date: Tuesday, July 30, 2013 1:29:00 PM


 
From: Richards, Judy 
Sent: Tuesday, July 30, 2013 2:27 PM
To: Lobdell, Danelle
Subject: RE: FW: normal ranges for samples from November 2011
 
The Ferritin kit came from Kamiya Biomedical Company   Seattle, WA.  It is an immunoturbidimetric assay.
 
ALT and GGT are from Thermo Fisher   Middletown, VA.  The GGT is a kinetic method that utilizes Glucana in a
 one step method in which the reaction is initiated with the addition of sample.  The Alt is also a kinetic
 method that uses LDH and NADH for its determination.
 
AST is from TECO Diagnostics   Anaheim,CA.  AST is kinetic and the AST activity is determined by measuring
 the rate of oxidation of NADH at 340 nm.
 
All assays are modified for use on the Konelab 30 from Thermo Labsystems, Espoo, Finland.
 


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 1:54 PM
To: Richards, Judy
Subject: FW: FW: normal ranges for samples from November 2011
 
Sorry to bug you again Judy, can you send information about the methodology used?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Harry Roels [mailto:roelsharry@telenet.be] 
Sent: Tuesday, July 30, 2013 1:51 PM
To: Lobdell, Danelle
Cc: Rosemarie Bowler; Colledge, Michelle; Cheryl.beseler@colostate.edu; Hudgens, Edward; Bollweg, George
Subject: Re: FW: normal ranges for samples from November 2011
 


Thank you Danelle,
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Is it possible to send me also a brief description of the laboratory
 methods used for these serum analyses and the references going
 with these methods?


Thank you in advance.


Harry


********************************************************


Op 30/07/2013 19:16, Lobdell, Danelle schreef:


 
From: Richards, Judy 
Sent: Tuesday, July 30, 2013 1:14 PM
To: Lobdell, Danelle
Subject: RE: normal ranges for samples from November 2011
 
These are the normal ranges for the kits I use.
 
Ferritin:
 
Male:  7 to 253 ng/ml
Female:  2-110 ng/ml
 
ALT:
 
10-35 U/l
 
AST:
 
Up to 40 U/l
 
GGT:
 
Male:  <50 U/l
Female:  < 30 U/l
 
Judy
 







From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 12:05 PM
To: Richards, Judy
Subject: normal ranges for samples from November 2011
 
Hi Judy,
 
It has been a long time. We are currently analyzing the biomarkers for an upcoming paper and I am
 looking through my emails with you and the data that you sent and do not see normal values for
 ferritin, ALT, AST, and GGT. Samples were ran on November 16, 2011.
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 


 


-- 
Prof. emer. Harry Roels
J. Pauwelslaan 3
3271 Averbode
Belgium
 
Tel.: +32-13-556955
Email: roelsharry@telenet.be
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From: Nash, Carlton
To: Sieffert, Margaret; Williams, Jennifer
Subject: FW: School Air Toxics Reports
Date: Tuesday, August 20, 2013 1:27:00 PM


 
 


From: Tyson, MaryPat 
Sent: Tuesday, August 20, 2013 9:47 AM
To: Czerniak, George
Cc: Nash, Carlton
Subject: School Air Toxics Reports
 
Hi George – Here is a note which you may send to Susan regarding the imminent publication
 of the School Air Toxics Reports which we are about to finalize (by end of September).
 
------------------------------------------------------
 
Susan,
 
In response to a series of articles in USA Today, EPA developed a School Air Toxics (SAT)
 initiative to implement Administrator Lisa Jackson’s commitment to assess potentially
 elevated air toxics levels at some of our nation’s schools. EPA, State and local air pollution
 control agencies monitored specific (key) air toxics in the outdoor air around 63 priority
 schools nationally, including 13 schools in Region 5.  Initial reports were written, and follow
 up monitoring was conducted at schools where monitoring data was elevated above health
 benchmarks. In R5, we had 4 sites which necessitated additional monitoring, and OAQPS
 asked us to write the summary reports. In Indiana, Abraham Lincoln Elementary and
 Jefferson Elementary were schools chosen in East Chicago and Gary, respectively.    In Ohio,
 East Elementary and Warren Elementary were schools chosen in East Liverpool and Marietta,
 respectively. On October 17, 2012, EPA released the data collected at the Indiana schools,
 and on February 28, 2013, EPA released the data collected at the Ohio schools. 
 
Region 5 has drafted the reports for all 4 schools, and received OAQPS comments and
 approval.  We are now sharing the reports with IDEM and OEPA.  OAQPS is not requiring a
 press release for these follow-up reports, and is leaving any public communication in
 releasing the reports to the discretion of the Regions. At this time, ARD is not
 recommending a press release/statement, but is instead recommending simply posting them
 on the Agency's SAT website.  We expect to complete the reports by the end of September.
 
During the follow-up monitoring the manganese concentrations remained elevated at all 4
 locations.  For the Indiana locations, R5 currently has ongoing enforcement with the source of
 concern.  For the Marietta, Ohio location, EPA’s Risk and Technology Review Rulemaking
 for Ferroalloy Production is intended to reduce manganese emissions.  The rule is court
 ordered, and currently scheduled to be finalized by December 10, 2013.  For the East
 Liverpool, Ohio location, R5 and OEPA have had enforcement cases with the source of
 concern.  R5 is reviewing the source again for possible additional reductions.  If you would
 like more information or a briefing, please let me know.
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From: Susan Pelton
To: Hudgens, Edward; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615


 (40927000 / PI: Bowler)
Date: Thursday, June 27, 2013 12:00:46 PM


Hi Ed,
 
Yes – please reject this invoice. SFSU will submit a new invoice based on the deliverables schedule.
 Sorry for the confusion.
 
Susan
 
 
Susan Pelton
Sponsored Programs Manager, Office of Research & Sponsored Programs
San Francisco State University ~1600 Holloway Avenue, ADM 471 ~ San Francisco, CA 94132
Tel: 415-338-7090 ~ Fax: 415-338-2493 ~ Web: http://research.sfsu.edu/
 
 
 
 
 
 
 


From: Hudgens, Edward [mailto:Hudgens.Edward@epa.gov] 
Sent: Thursday, June 27, 2013 5:40 AM
To: Rosemarie M Bowler
Cc: Susan Pelton; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
 
Rosemarie,
 
Can I reject the Invoice from SFSU dated 6/13/2013?  Can I tell my Accounts Payable people
 that it was sent by mistake?
 
Ed Hudgens
 
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
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E-mail: hudgens.edward@epa.gov
 
 
 
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
 
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


 


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email.  Can you ask your administrative people about this Invoice?  We
 should only receive three Invoices during the first (Base) year according to page 21 of the
 Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract.  When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year.  In order to approve an Invoice, I need to match a specific
 Deliverable to a payment.  Since the cost for a Deliverable has been set, I don't need to know
 any details.  If Danelle tells me that the "product" is acceptable, then I can approve the
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 payment of that lump sum.  I don't think that I can pay the attached Invoice, given the terms
 of the Contract.  I have a very limited amount of time before I must reply to the Request
 below.  The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so
 I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
  Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812).  After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice.  I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited.  Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.
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If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment.  If you have any questions, please contact our
 Customer Assistance at 919-541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Lobdell, Danelle
To: Richards, Judy
Subject: FW: FW: normal ranges for samples from November 2011
Date: Tuesday, July 30, 2013 12:54:00 PM


Sorry to bug you again Judy, can you send information about the methodology used?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Harry Roels [mailto:roelsharry@telenet.be] 
Sent: Tuesday, July 30, 2013 1:51 PM
To: Lobdell, Danelle
Cc: Rosemarie Bowler; Colledge, Michelle; Cheryl.beseler@colostate.edu; Hudgens, Edward; Bollweg, George
Subject: Re: FW: normal ranges for samples from November 2011
 


Thank you Danelle,


Is it possible to send me also a brief description of the laboratory
 methods used for these serum analyses and the references going
 with these methods?


Thank you in advance.


Harry


********************************************************
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Op 30/07/2013 19:16, Lobdell, Danelle schreef:


 
From: Richards, Judy 
Sent: Tuesday, July 30, 2013 1:14 PM
To: Lobdell, Danelle
Subject: RE: normal ranges for samples from November 2011
 
These are the normal ranges for the kits I use.
 
Ferritin:
 
Male:  7 to 253 ng/ml
Female:  2-110 ng/ml
 
ALT:
 
10-35 U/l
 
AST:
 
Up to 40 U/l
 
GGT:
 
Male:  <50 U/l
Female:  < 30 U/l
 
Judy
 


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 12:05 PM
To: Richards, Judy
Subject: normal ranges for samples from November 2011
 
Hi Judy,
 
It has been a long time. We are currently analyzing the biomarkers for an upcoming paper and I am
 looking through my emails with you and the data that you sent and do not see normal values for
 ferritin, ALT, AST, and GGT. Samples were ran on November 16, 2011.
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52







Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 


-- 
Prof. emer. Harry Roels
J. Pauwelslaan 3
3271 Averbode
Belgium
 
Tel.: +32-13-556955
Email: roelsharry@telenet.be
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From: Lobdell, Danelle
To: roelsharry@telenet.be; Rosemarie Bowler; Cheryl.beseler@colostate.edu; Colledge, Michelle; Hudgens, Edward; Bollweg,


 George
Subject: FW: FW: normal ranges for samples from November 2011
Date: Tuesday, July 30, 2013 1:29:18 PM


From: Richards, Judy 
Sent: Tuesday, July 30, 2013 2:27 PM
To: Lobdell, Danelle
Subject: RE: FW: normal ranges for samples from November 2011
The Ferritin kit came from Kamiya Biomedical Company Seattle, WA. It is an immunoturbidimetric assay.
ALT and GGT are from Thermo Fisher Middletown, VA. The GGT is a kinetic method that utilizes Glucana in a
 one step method in which the reaction is initiated with the addition of sample. The Alt is also a kinetic
 method that uses LDH and NADH for its determination.
AST is from TECO Diagnostics Anaheim,CA. AST is kinetic and the AST activity is determined by measuring the
 rate of oxidation of NADH at 340 nm.
All assays are modified for use on the Konelab 30 from Thermo Labsystems, Espoo, Finland.


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 1:54 PM
To: Richards, Judy
Subject: FW: FW: normal ranges for samples from November 2011
Sorry to bug you again Judy, can you send information about the methodology used?
Thanks,
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: Harry Roels [mailto:roelsharry@telenet.be] 
Sent: Tuesday, July 30, 2013 1:51 PM
To: Lobdell, Danelle
Cc: Rosemarie Bowler; Colledge, Michelle; Cheryl.beseler@colostate.edu; Hudgens, Edward; Bollweg, George
Subject: Re: FW: normal ranges for samples from November 2011


Thank you Danelle,


Is it possible to send me also a brief description of the laboratory
 methods used for these serum analyses and the references going
 with these methods?


Thank you in advance.
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Harry


********************************************************


Op 30/07/2013 19:16, Lobdell, Danelle schreef:


From: Richards, Judy 
Sent: Tuesday, July 30, 2013 1:14 PM
To: Lobdell, Danelle
Subject: RE: normal ranges for samples from November 2011
These are the normal ranges for the kits I use.
Ferritin:
Male: 7 to 253 ng/ml
Female: 2-110 ng/ml
ALT:
10-35 U/l
AST:
Up to 40 U/l
GGT:
Male: <50 U/l
Female: < 30 U/l
Judy


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 12:05 PM
To: Richards, Judy
Subject: normal ranges for samples from November 2011
Hi Judy,
It has been a long time. We are currently analyzing the biomarkers for an upcoming paper and I am
 looking through my emails with you and the data that you sent and do not see normal values for
 ferritin, ALT, AST, and GGT. Samples were ran on November 16, 2011.
Thanks,
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584


-- 
Prof. emer. Harry Roels
J. Pauwelslaan 3
3271 Averbode
Belgium
 







Tel.: +32-13-556955
Email: roelsharry@telenet.be
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From: Lobdell, Danelle
To: Hudgens, Edward
Subject: FW: Shortened slide show for EL Presentation
Date: Monday, April 15, 2013 3:27:54 PM


Ed,
Rosemarie is trying to claim that the fact sheet is not part of her contract. However, the fact sheet is part
 of her presentation materials, is it not? What are your thoughts on this.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, April 15, 2013 4:14 PM
To: Lobdell, Danelle
Subject: Re: Shortened slide show for EL Presentation


Hi Danelle,


thank you. I think this is good as we will not get paid till
 I present in East Liverpool. If the EPA would not follow
 through and give permission an exception would have
 to be made to that part of the contract. I and the staff
 certainly have worked hard on moving along so this
 could get done. I appreciate your understanding of this
 issue. As stated, the fact sheet was never in the
 contract and of course I will be happy to look the near
 final version over. Thanks much, I am very happy to
 feel better and am able to work again!
Warm greetings,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
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Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Mon, Apr 15, 2013 at 12:38 PM, Lobdell, Danelle <Lobdell.Danelle@epa.gov> wrote:
Rosemarie,
Hold off scheduling a date until I have a better sense of approvals for the fact sheet and slide
 presentation. I think maybe having a call with just those listed in this email to go through the slides and
 review the fact sheet content. Then if we are in agreement, I will begin sending both the slides and fact
 sheet through the different layers of management review.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, April 15, 2013 3:30 PM
To: Lobdell, Danelle; Bollweg, George; Colledge, Michelle; Vihra Gocheva; Cheryl.beseler@colostate.edu
Subject: Shortened slide show for EL Presentation


Hi collaborators,


Thanks to Michelle, the slide show is much shortened
 and I will be happy to present this slide show. I will
 send it to ODH after you all send me your approval.


I have looked at possible dates for a presentation and if
 you let me know what suits you and the EPA, I will
 check with Jelayne Dray about rescheduling. Possible
 dates that work for me and for George so far are:
June 20
July 18
September 19


It may be advisable to wait for September 19 as possibly
 too many participants may be on vacation for the first 2
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 dates.
It would be good to choose one of these dates soon and
 I will work hard on no delays this time! It feels good to
 be back and at some point we should have a conference
 call.


I noted that actually the Fact sheet never was on my list
 of deliverables but of course I will be happy to look over
 near final drafts. At this point I will wait for receiving
 such a copy please.


Thank you for letting me know your thoughts. I include
 the shortened slides.


Warmly,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Susan Pelton
To: Hudgens, Edward; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615


 (40927000 / PI: Bowler)
Date: Thursday, June 27, 2013 12:00:46 PM


Hi Ed,
Yes – please reject this invoice. SFSU will submit a new invoice based on the deliverables schedule.
 Sorry for the confusion.
Susan
Susan Pelton
Sponsored Programs Manager, Office of Research & Sponsored Programs
San Francisco State University ~1600 Holloway Avenue, ADM 471 ~ San Francisco, CA 94132
Tel: 415-338-7090 ~ Fax: 415-338-2493 ~ Web: http://research.sfsu.edu/
From: Hudgens, Edward [mailto:Hudgens.Edward@epa.gov] 
Sent: Thursday, June 27, 2013 5:40 AM
To: Rosemarie M Bowler
Cc: Susan Pelton; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Rosemarie,
Can I reject the Invoice from SFSU dated 6/13/2013? Can I tell my Accounts Payable people
 that it was sent by mistake?
Ed Hudgens
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send me their
 method. Thank you. As you know we are going to present at the community on
 July 11 so that will be Deliverable # 1, The paper will come in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
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8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email. Can you ask your administrative people about this Invoice? We should
 only receive three Invoices during the first (Base) year according to page 21 of the Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract. When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year. In order to approve an Invoice, I need to match a specific
 Deliverable to a payment. Since the cost for a Deliverable has been set, I don't need to know
 any details. If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum. I don't think that I can pay the attached Invoice, given the terms of
 the Contract. I have a very limited amount of time before I must reply to the Request below.
 The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so I'll
 receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
 Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812). After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice. I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited. Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
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-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556 **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment. If you have any questions, please contact our
 Customer Assistance at 919-541-0616. Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Koval, Paul
To: Bollweg, George
Subject: FW: Follow Up from Today"s Call
Date: Wednesday, July 24, 2013 2:10:40 PM


George, had fun on call today.  Is it possible to send me original powerpoint slide of
 the East Liverpool presentation please?  We do not have ability to change Adobe
 files here.  I may be presenting a short presentation here on the results and I would
 take about ½ of the slides out (plus need shorter presentation for October if we have
 to do that).  Thanks in advance…PK
 
From: Nwia, Jacqueline [mailto:nwia.jacqueline@epa.gov] 
Sent: Wednesday, July 24, 2013 2:51 PM
To: Anne.Jackson@state.mn.us; bwolff@idem.in.gov; cassie.mcmahon@state.mn.us;
 christina.boss@hamilton-co.org; Cory.Chadwick@DOES.Hamilton-Co.org; Brown, Dave;
 depam@michigan.gov; dixon.nwaji@illinois.gov; ebailey@idem.in.gov; gbaker@city.cleveland.oh.us;
 Heather.magee-hill@pca.state.mn.us; holemr@michigan.gov; HULTINM@michigan.gov;
 Jeff.Myers@dnr.state.wi.us; jeff.sprague@illinois.gov; jstoakes@idem.in.gov; Karen
 karen.granata@toledo.oh.gov; kari.palmer@state.mn.us; Kristie.ellickson@pca.state.mn.us;
 Lisa.Herschberger@state.mn.us; malcoly@ci.akron.oh.us; mary.dymond@state.mn.us;
 michelle.rousey@illinois.gov; mkrzywicki@city.cleveland.oh.us; mrogers@city.cleveland.oh.us;
 mtapca@cboss.com; Koval, Paul; Paulja@rapca.org; Roger.Fritz@dnr.state.wi.us; rothaj@rapca.org;
 sbem@idem.in.gov; Shelley.Burman@state.mn.us; SILLSR@michigan.gov; staci@theoec.org;
 Vanessa.Niemi@state.mn.us
Subject: Follow Up from Today's Call
 
Thank you to Kristie and George for sharing these websites!
 
From Kristie Ellickson:
 
These two website have shown up in public comments and in data gathering efforts in general. They
 provide data from (we think) the NEI (areavibes) and the EPA air quality system data. You may
 search by zipcode, or town and the results are nice looking graphs and tables that imply there are
 very local data to that area. The websites aren’t cited well, and pull lots of government data that are
 not as spatial resolved as is implied. In USA.com there must be some mechanism to eliminate
 monitors very far from a monitoring site because there are data presented for Mankato, MN (a
 smaller urban MN city), but not for Benedict, MN (a 1 small store town). Neither have specific
 monitors however. So, just be aware of these sites.
www.Areavibes.com
www.Usa.com
 
The webinars that we have had the opportunity to watch recently are by Dr. Helsel from Practical
 Stats. They are very useful and highly recommended from our group. The website is
 www.praticalstats.com. He will provide face to face training at specified locations (see website), and
 I have heard that he will come to your organization to provide onsite training for a fee (obviously on
 site fee is much larger). At the very least, sign up for the newsletters.
 
From George Bollweg:
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Manganese Study:  Website for USEPA airborne Mn study preliminary results: 
 http://www.epa.gov/nheerl/mnstudy/
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From: Smith, Rick
To: Patel, Shilpa
Subject: FW: Site Map
Date: Friday, April 05, 2013 9:57:09 AM
Attachments: East Liverpool general layout.pdf


Shilpa-
 
Here is the map that John sent for the SH Bell site in E. Liverpool.  Hope this works if not you may
 need to contact him for additional information.  Have a great weekend.
 
Rick
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Friday, April 05, 2013 10:53 AM
To: Smith, Rick
Subject: RE: Site Map
 
Hi Rick,
 
Attached is the most current general facility layout of our Stateline Terminal.  Please note that this
 drawing is a general layout, and the locations of the various items is approximate.  We do not have a
 survey drawing that shows the various sources, etc.
 
Have a good weekend.
 
John   
 


From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Tuesday, March 26, 2013 1:54 PM
To: JOHN BEDECK
Subject: RE: Site Map
 
Thanks John.
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Tuesday, March 26, 2013 12:32 PM
To: Smith, Rick
Subject: RE: Site Map
 
Rick,
 
I am out traveling this week and will get an updated layout to you as soon as I can.
 
Have a good week.
 
John
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From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Friday, March 22, 2013 3:40 PM
To: JOHN BEDECK
Subject: Site Map
 
John-
 
Shilpa Patel of USEPA contacted me today asking for an updated site map of the E. Liverpool facility. 
 With indication of the current emissions units list.  If you can forward this to me I will pass it along to
 Shilpa. Thanks and have a great weekend.
 
Rick
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From: Hudgens, Edward
To: Rosemarie Bowler
Cc: Susan Pelton; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Thursday, June 27, 2013 7:40:24 AM


Rosemarie,
 
Can I reject the Invoice from SFSU dated 6/13/2013?  Can I tell my Accounts Payable people
 that it was sent by mistake?
 
Ed Hudgens
 
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
 
 
 
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
 
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
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8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


 


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email.  Can you ask your administrative people about this Invoice?  We
 should only receive three Invoices during the first (Base) year according to page 21 of the
 Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract.  When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year.  In order to approve an Invoice, I need to match a specific
 Deliverable to a payment.  Since the cost for a Deliverable has been set, I don't need to know
 any details.  If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum.  I don't think that I can pay the attached Invoice, given the terms
 of the Contract.  I have a very limited amount of time before I must reply to the Request
 below.  The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so
 I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
  Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812).  After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice.  I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited.  Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov



mailto:rbowl@sfsu.edu

mailto:Hudgens.Edward@epa.gov

mailto:hudgens.edward@epa.gov





-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment.  If you have any questions, please contact our
 Customer Assistance at 919-541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Bollweg, George
To: Lobdell, Danelle
Subject: FW: Follow Up from Today"s Call
Date: Thursday, July 25, 2013 9:50:01 AM


Hi Danelle – I’m guessing it’s okay to send Paul the files he asks for (we can talk about the irony of
 that sometime), but wanted to check with you to be sure.  I think these files are attached to your
 Mon 7/1/2013 1:54 PM email.  Let me know what you think.    thanks
 


From: Koval, Paul [mailto:paul.koval@epa.state.oh.us] 
Sent: Wednesday, July 24, 2013 2:10 PM
To: Bollweg, George
Subject: FW: Follow Up from Today's Call
 
George, had fun on call today.  Is it possible to send me original powerpoint slide of
 the East Liverpool presentation please?  We do not have ability to change Adobe
 files here.  I may be presenting a short presentation here on the results and I would
 take about ½ of the slides out (plus need shorter presentation for October if we have
 to do that).  Thanks in advance…PK
 
From: Nwia, Jacqueline [mailto:nwia.jacqueline@epa.gov] 
Sent: Wednesday, July 24, 2013 2:51 PM
To: Anne.Jackson@state.mn.us; bwolff@idem.in.gov; cassie.mcmahon@state.mn.us;
 christina.boss@hamilton-co.org; Cory.Chadwick@DOES.Hamilton-Co.org; Brown, Dave;
 depam@michigan.gov; dixon.nwaji@illinois.gov; ebailey@idem.in.gov; gbaker@city.cleveland.oh.us;
 Heather.magee-hill@pca.state.mn.us; holemr@michigan.gov; HULTINM@michigan.gov;
 Jeff.Myers@dnr.state.wi.us; jeff.sprague@illinois.gov; jstoakes@idem.in.gov; Karen
 karen.granata@toledo.oh.gov; kari.palmer@state.mn.us; Kristie.ellickson@pca.state.mn.us;
 Lisa.Herschberger@state.mn.us; malcoly@ci.akron.oh.us; mary.dymond@state.mn.us;
 michelle.rousey@illinois.gov; mkrzywicki@city.cleveland.oh.us; mrogers@city.cleveland.oh.us;
 mtapca@cboss.com; Koval, Paul; Paulja@rapca.org; Roger.Fritz@dnr.state.wi.us; rothaj@rapca.org;
 sbem@idem.in.gov; Shelley.Burman@state.mn.us; SILLSR@michigan.gov; staci@theoec.org;
 Vanessa.Niemi@state.mn.us
Subject: Follow Up from Today's Call
 
Thank you to Kristie and George for sharing these websites!
 
From Kristie Ellickson:
 
These two website have shown up in public comments and in data gathering efforts in general. They
 provide data from (we think) the NEI (areavibes) and the EPA air quality system data. You may
 search by zipcode, or town and the results are nice looking graphs and tables that imply there are
 very local data to that area. The websites aren’t cited well, and pull lots of government data that are
 not as spatial resolved as is implied. In USA.com there must be some mechanism to eliminate
 monitors very far from a monitoring site because there are data presented for Mankato, MN (a
 smaller urban MN city), but not for Benedict, MN (a 1 small store town). Neither have specific
 monitors however. So, just be aware of these sites.
www.Areavibes.com
www.Usa.com
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The webinars that we have had the opportunity to watch recently are by Dr. Helsel from Practical
 Stats. They are very useful and highly recommended from our group. The website is
 www.praticalstats.com. He will provide face to face training at specified locations (see website), and
 I have heard that he will come to your organization to provide onsite training for a fee (obviously on
 site fee is much larger). At the very least, sign up for the newsletters.
 
From George Bollweg:
 
Manganese Study:  Website for USEPA airborne Mn study preliminary results: 
 http://www.epa.gov/nheerl/mnstudy/
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From: Smith, Rick
To: Patel, Shilpa
Subject: FW: Site Map
Date: Friday, April 05, 2013 9:57:09 AM
Attachments: East Liverpool general layout.pdf


Shilpa-
 
Here is the map that John sent for the SH Bell site in E. Liverpool.  Hope this works if not you may
 need to contact him for additional information.  Have a great weekend.
 
Rick
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Friday, April 05, 2013 10:53 AM
To: Smith, Rick
Subject: RE: Site Map
 
Hi Rick,
 
Attached is the most current general facility layout of our Stateline Terminal.  Please note that this
 drawing is a general layout, and the locations of the various items is approximate.  We do not have a
 survey drawing that shows the various sources, etc.
 
Have a good weekend.
 
John   
 


From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Tuesday, March 26, 2013 1:54 PM
To: JOHN BEDECK
Subject: RE: Site Map
 
Thanks John.
 


From: JOHN BEDECK [mailto:jbedeck@shbellco.com] 
Sent: Tuesday, March 26, 2013 12:32 PM
To: Smith, Rick
Subject: RE: Site Map
 
Rick,
 
I am out traveling this week and will get an updated layout to you as soon as I can.
 
Have a good week.
 
John
 



mailto:Rick.Smith@epa.state.oh.us

mailto:patel.shilpa@epa.gov

mailto:jbedeck@shbellco.com













From: Smith, Rick [mailto:Rick.Smith@epa.state.oh.us] 
Sent: Friday, March 22, 2013 3:40 PM
To: JOHN BEDECK
Subject: Site Map
 
John-
 
Shilpa Patel of USEPA contacted me today asking for an updated site map of the E. Liverpool facility. 
 With indication of the current emissions units list.  If you can forward this to me I will pass it along to
 Shilpa. Thanks and have a great weekend.
 
Rick
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From: Hudgens, Edward
To: "Rosemarie Bowler"
Cc: "Susan Pelton"; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Thursday, June 27, 2013 7:40:00 AM


Rosemarie,
Can I reject the Invoice from SFSU dated 6/13/2013? Can I tell my Accounts Payable people
 that it was sent by mistake?
Ed Hudgens
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
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 Contract to this email. Can you ask your administrative people about this Invoice? We should
 only receive three Invoices during the first (Base) year according to page 21 of the Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract. When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year. In order to approve an Invoice, I need to match a specific
 Deliverable to a payment. Since the cost for a Deliverable has been set, I don't need to know
 any details. If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum. I don't think that I can pay the attached Invoice, given the terms of
 the Contract. I have a very limited amount of time before I must reply to the Request below.
 The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so I'll
 receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
 Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812). After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice. I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited. Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High
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Purchase Order: EP13D000146
Invoice Number: 7554556 **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment. If you have any questions, please contact our
 Customer Assistance at 919-541-0616. Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Drumm, Heather
To: Lobdell, Danelle
Cc: Durkee, Stanley; Benner, Tim
Subject: FW: Follow-up to yesterday"s call on East Liverpool
Date: Thursday, April 25, 2013 8:00:45 AM


Hi Danelle – Thanks for the update on the EL public meeting.  Please include Stan Durkee and Tim
 Benner in your outreach to ORD scientists for review of the materials.    We would also like to share
 with OAQPS prior to the public meeting.  Stan – can you share your air contacts with Danelle?


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: Lobdell, Danelle 
Sent: Wednesday, April 24, 2013 11:41 AM
To: Bollweg, George; Tyson, MaryPat; Nash, Carlton; Braverman, Carole; Colledge, Michelle; 'cbeseler';
 Drumm, Heather; Rosemarie Bowler; 'Rosemarie Bowler'; Vihra Gocheva
Cc: Stein, Greg; Hudgens, Edward; Wade, Tim
Subject: Follow-up to yesterday's call on East Liverpool
 
Thank you everyone for your input in moving forward with the community meeting in East Liverpool.  Greg
 Stein from Ohio Department of Health has contacted East Liverpool’s Health Commissioner and she
 would much prefer if it can be arranged, to have a July meeting.  She will let us know in a couple of days
 if she can successfully move her July Board of Health meeting to either the 11th or 16th. So we should
 move forward with an expectation of a July meeting.
 
To Summarize the timeline for a July meeting:
Please send any comments you may have on the Fact Sheet and slides (look at the notes section of the
 slides, Rosemarie’s script is there) as soon as possible.  Both Rosemarie and I will work on these and
 send off to you all for one last look on Monday, April 29th. I plan to send off for review on Wednesday
 May 1st to a group of ORD scientists that work on Mn exposures. I am hoping to have their reviews back
 by May 8th in which we will need to address their comments and questions. I would like to have the near
 final versions of the fact sheet and slides by May 18th so that George can send through Region 5 review
 and I will work with Heather to send through ORD review. I am hoping we can get the managerial review
 completed by June 7th (in a month) so that we can then send out letters to the participants a month in
 advance in June.
 
Thank you,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
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Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 








From: Nash, Carlton
To: Lobdell, Danelle
Subject: FW: Timeline--Correct?
Date: Wednesday, May 15, 2013 1:45:54 PM


Thank you!!!
 
 


From: Lobdell, Danelle 
Sent: Wednesday, May 15, 2013 1:32 PM
To: Nash, Carlton
Subject: RE: Timeline--Correct?
 
Not exactly correct.
 
Our target date is June 11th for letters to go out to study participants informing them about the study. We
 might bump this up a bit earlier in June if we receive approvals for our materials by the end of May.
 
Our respective press offices (ORD and Region 5) will be notifying the media of the public meeting. I do
 not know what their schedule will be, but I can guess it will be very close to the July 11th meeting date.
 
Rosemarie Bowler will be sending an editorial to Marietta newspapers informing that community of the
 meeting East Liverpool. The target date for that editorial will by July 10th.
 
July 11th – Presentation of Results to E. Liverpool Board of Health and Public Meeting.
 
 
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Nash, Carlton 
Sent: Wednesday, May 15, 2013 2:21 PM
To: Lobdell, Danelle
Subject: Timeline--Correct?
 
Timeline
June 11 (i.e. four weeks before Public Meeting)—Bowler notify residents about July 11, 2013
 meeting
July 1 (week of) Bowler notify E. Liverpool media of public meeting
July 1 (week of) ????—Bowler notify Marietta media of public meeting and materials on ORD
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 website
July 11—Presentation of Results to E. Liverpool Board of Health and Public Meeting
 








From: Hudgens, Edward
To: Susan Pelton; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615


 (40927000 / PI: Bowler)
Date: Thursday, June 27, 2013 12:02:52 PM


Susan,
 
I will reject this Invoice today.  Thanks for your timely response,
 
Ed Hudgens
 
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
 
 
 
From: Susan Pelton [mailto:spelton@sfsu.edu] 
Sent: Thursday, June 27, 2013 12:59 PM
To: Hudgens, Edward; Rosemarie M Bowler
Cc: Lobdell, Danelle; Jeff Dang
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615 (40927000 / PI: Bowler)
 
Hi Ed,
 
Yes – please reject this invoice. SFSU will submit a new invoice based on the deliverables schedule.
 Sorry for the confusion.
 
Susan
 
 
Susan Pelton
Sponsored Programs Manager, Office of Research & Sponsored Programs
San Francisco State University ~1600 Holloway Avenue, ADM 471 ~ San Francisco, CA 94132
Tel: 415-338-7090 ~ Fax: 415-338-2493 ~ Web: http://research.sfsu.edu/
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From: Hudgens, Edward [mailto:Hudgens.Edward@epa.gov] 
Sent: Thursday, June 27, 2013 5:40 AM
To: Rosemarie M Bowler
Cc: Susan Pelton; Lobdell, Danelle
Subject: RE: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
 
Rosemarie,
 
Can I reject the Invoice from SFSU dated 6/13/2013?  Can I tell my Accounts Payable people
 that it was sent by mistake?
 
Ed Hudgens
 
Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov
 
 
 
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
 
Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,
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Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


 


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email.  Can you ask your administrative people about this Invoice?  We
 should only receive three Invoices during the first (Base) year according to page 21 of the
 Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract.  When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly across
 the Deliverables for that year.  In order to approve an Invoice, I need to match a specific
 Deliverable to a payment.  Since the cost for a Deliverable has been set, I don't need to know
 any details.  If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum.  I don't think that I can pay the attached Invoice, given the terms
 of the Contract.  I have a very limited amount of time before I must reply to the Request
 below.  The Prompt Payment Act requires that we pay or reject an Invoice within 30 days, so
 I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
  Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812).  After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice.  I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited.  Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
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Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with one
 of the following statements: "Yes, I certify the services/goods specified were received," or
 "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will
 contact you again with reminder emails or telephone calls. Please provide contact information
 for an alternate approving official if you are out of the office. Further, the contracting officer
 may be contacted if there is still no response after 15 days in order to comply with the Prompt
 Payment Act. Note the time available to you to approve the invoice is limited. YOU DO NOT
 HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the
 entire 30 day period for processing payment.  If you have any questions, please contact our
 Customer Assistance at 919-541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Hudgens, Edward
To: Lobdell, Danelle
Cc: Wade, Tim
Subject: FW: Updated paper
Date: Tuesday, November 12, 2013 3:59:00 PM


Danelle,


Cheryl sent this suggestion to me and Rosemarie.  I always thought that any Biomarker paper would need to address
 distance from source analyses.  Should I respond favorably to this offer?


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: cbeseler [mailto:cbeseler@lamar.colostate.edu]
Sent: Tuesday, November 12, 2013 4:51 PM
To: Rosemarie Bowler
Cc: Hudgens, Edward; Cheryl.beseler@colostate.edu
Subject: Re: Updated paper


 Rosemarie and Ed,


 I am interested in doing a simulation study with sensitivity analysis  on the  biomarker data in relation to the
 sampling data and distance from the  source.
 My interest is the application of simulation studies in environmental  studies using Bayesian approaches with small
 samples.


 If this is something you would like to collaborate on, Ed, I am sure  Rosemarie  and I would love to work with you
 on it.


 I will probably not get to the paper until after December 20.  It will  be one of  those "how I spent my Christmas
 vacation" papers.  I have one every  year.


 Cheryl


 On Tue, 12 Nov 2013 13:30:56 -0800, Rosemarie Bowler <rbowl@sfsu.edu>
 wrote:
> Hi Ed, thanks for your reply.  I do understand but wonder if we decide
> to write a paper, could you be a co-author?  It would be many years
> and we would probably want to include something earlier but I respect
> if you cannot do so.
>
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> Thanks so much,
>
> Rosemarie
>
> Rosemarie M. Bowler, Ph.D., M.P.H.,
>  Licensed Psychologist & Qualified Medical Evaluator
> 8371 Kent Drive, El Cerrito, CA 94530
> Office Tel: 510.236.5599; Fax: 510.236.3370 Cellular Tel 510.290.1065;
> E-mail: rbowl@sfsu.edu [1]
>
> On Tue, Nov 12, 2013 at 1:15 PM, Hudgens, Edward  wrote:
>
> Rosemarie,
>
> 
>
> Sorry for the delay responding to your authorship offer.  I met with
> Danelle and my Branch Chief, Tim Wade, this morning to discuss this
> situation.  They are very supportive but, due to the nature of our
> Contracts rules, I cannot be the first author on a paper that would be
> one of the Deliverables that satisfies the terms of your Contract.  I
> would be honored to author a Biomarkers paper for this project, but it
> would have to be “Manuscript 4”.  Again, my apologies,
>
> 
>
> Ed Hudgens
>
> 
>
> Edward E. Hudgens
>
> U.S. EPA, NHEERL,
>
> Environmental Public Health Division, Epidemiology Branch
>
> Mail Drop 58 C
>
> Research Triangle Park, NC 27711
>
> Phone: 919-966-0642 [3]
>
> Fax: 919-966-0655 [4]
>
> E-mail: hudgens.edward@epa.gov [5]
>
> 
>
> FROM: rosemarie.bowler@gmail.com [6]
> [mailto:rosemarie.bowler@gmail.com [7]] ON BEHALF OF Rosemarie Bowler
>  SENT: Tuesday, November 12, 2013 3:18 PM
>  TO: Cheryl.beseler@colostate.edu [8]; Vihra Gocheva; Erica Schimbor;
> Colledge, Michelle; Bollweg, George; Yangho Kim; Lobdell, Danelle;
> Hudgens, Edward
>  SUBJECT: Updated paper
>
> 
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>
> Hi all, thank you very much for your helpful suggestions and
> revisions.  I have incorporated almost all of them and the enclosed
> version is indeed the very last with your suggestions included.
>
> Michelle, you can now proceed to submit this for your lengthy
> clearance process. I enclose the Figures and Tables (unchanged) as
> well and if you have any further suggestion please let me know.
>
> thank you all, we have to wait to submit our paper but can start on
> the 2nd any day.  We have to determine first what the next 2 are.  I
> think one neuropsych paper and relationship of performance with
> distance and I have encouraged Bob Park from Niosh to write another
> paper including a risk analysis as he did a great job on one for the
> Bay Bridge welders.  He will let me know by the end of next week.  I
> also am still wondering if Ed will write a biomarker paper as he
> showed interest previously.  Cheryl has become very busy but hope will
> do our neuropsych testing analyses after the semester ends.
>
> When we hear from Michelle's ATSDR reviewers we can discuss the
> suggestions. As you recall her review process is a bit lengthy so we
> will see.....
>
> Thank you again, I enjoy working with you and the collegial and
> friendly work environment we have achieved!
>
> Warmly,
>
> Rosemarie
>
>  Rosemarie M. Bowler, Ph.D., M.P.H.,
>  Licensed Psychologist & Qualified Medical Evaluator
>  8371 Kent Drive, El Cerrito, CA 94530  Office Tel: 510.236.5599 [9];
> Fax: 510.236.3370 [10]  Cellular Tel 510.290.1065 [11]; E-mail: 
> rbowl@sfsu.edu [12]
>
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From: Bollweg, George
To: Williams, Jennifer; Nash, Carlton
Subject: FW: Issue Paper Adjustments----OK?
Date: Wednesday, May 01, 2013 1:08:51 PM
Attachments: 2013May1-E LiverpoolOHHotIssuev 2.docx


looks ok to me
 


From: Nash, Carlton 
Sent: Wednesday, May 01, 2013 12:44 PM
To: Bollweg, George
Subject: Issue Paper Adjustments----OK?
 
If OK, send to Jennifer………………
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Issue:  7/11/13 East Liverpool Ohio Public Meeting





Background/Status:


The presentation of preliminary results from a health study of potential airborne manganese (Mn) neurotoxicity in adult residents of three Ohio towns (East Liverpool, Marietta, Mt. Vernon) is scheduled for July 11, 2013 at a meeting of the East Liverpool Board of Health, and at an evening public meeting in East Liverpool.  Study results build on more than a decade of airborne Mn monitoring and studies in Ohio by multiple state and federal agencies.  The current study focused on East Liverpool (highest monitored outdoor air Mn in the US) and is being conducted through the Regional Applied Research Effort (RARE) program by a USEPA-ORD contract with San Francisco State University (Dr. Rosemarie Bowler).  


							


Message:


· Preliminary results will be first presented July 11, 2013 in the East Liverpool community where the study participants live


· Related state and federal monitoring, enforcement and regulatory activities are ongoing





Contacts:  George Bollweg, R5 Air and Radiation Division, 312-353-5598, bollweg.george@epa.gov; Danelle Lobdell, ORD-NHEERL, 919-843-4434, lobdell.danelle@epa.gov 
















From: Hudgens, Edward
To: RTPReceiving
Subject: RE: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Thursday, June 27, 2013 12:50:00 PM


No, the services / goods were not received.


I have contacted the Contractor, San Francisco State University, about this Invoice.  It was sent in error.  Please
 contact me if you have any questions or problems,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Lobdell, Danelle
To: Hudgens, Edward
Cc: Wade, Tim
Subject: RE: Urgent!! Invoice Approval Required for Payment of Invoice Number 750589--RMN: B4096744619
Date: Wednesday, December 11, 2013 3:15:13 PM


Thank you Ed.


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:         
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


-----Original Message-----
From: Hudgens, Edward
Sent: Wednesday, December 11, 2013 4:08 PM
To: Lobdell, Danelle
Cc: Wade, Tim
Subject: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 750589--RMN: B4096744619


Danelle,


I received two of these messages, SFSU billed for each Deliverable on separate Invoices.  I have the Invoices,
 payment responses and the actual Deliverables in separate packages and in hard copy in my Contract file.  This
 closes out this year and I will follow up with Lenora Hilliard to exercise the first Option Year.  Hope this helps,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch Mail Drop 58 C Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: Hudgens, Edward
Sent: Wednesday, December 11, 2013 3:51 PM
To: RTPReceiving
Subject: RE: Urgent!! Invoice Approval Required for Payment of Invoice Number 750589--RMN: B4096744619
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RTP Receiving,


Yes, I certify the services/goods specified were received.  Please let me know if you have any questions about or
 problems with any items on this Purchase Order,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch Mail Drop 58 C Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Monday, December 09, 2013 1:30 PM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 750589--RMN: B4096744619
Importance: High


Purchase Order: EP13D000146
Invoice Number: 750589   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B4096744619.pdf
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From: Hudgens, Edward
To: Lobdell, Danelle
Subject: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7563821--DC1: B3096312965
Date: Tuesday, July 16, 2013 2:41:38 PM
Importance: High


Danelle,


I believed that we agreed that Rosemarie and SFSU have provided enough information that Deliverable 2 - Hair
 Analysis Work  - can be considered as complete.  Can you send me a reply that states that you agree?  Thanks,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, July 10, 2013 2:18 PM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7563821--DC1: B3096312965
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7563821   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!
* * GOOD AFTERNOON!  This invoice is 13 days old today.  SORRY, but I just got it today myself.  If you need
 to speak with me, I'm @ 919-541-3744 until 5:30 pm. EST.  Thank you, Debbie.
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From: Colledge, Michelle
To: morton.lippmann@nyumc.org; jesee@us.nature.com; plioy@eohsi.rutgers.edu
Cc: Lobdell, Danelle; Julian, Jaime; Bollweg, George; Wilder, Lynn (ATSDR/DCHI/OD)
Subject: FW: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID JESEE-13-1727
Date: Tuesday, September 03, 2013 7:57:42 AM
Attachments: Comparisons of versions with track changes to original Mn Manuscript 4-16 version versus submission version.docx


image002.png
Importance: High


Dr. Lippmann and Mr. Lioy:
 
I regret the communications from Dr. Roels over the weekend regarding his issues with our manuscript. Attached is a compared draft
 which shows difference between the one Dr. Roels approved (that included peer review comments (CDC requires external peer review
 prior to clearance) and many months of review changes from the coauthors) and the one I submitted last Monday. The minor, mostly
 editorial, changes were made by CDC/ATSDR’s Office of the Director. As you can see, no changes are substantive enough to warrant  his
 comment that “The April 15 manuscript version needed substantial changes according to my review and therefore as a
 co-author I could not grant clearance for submission.” Please see in the email below the three minor lingering
 comments Dr. Roels had to this draft after I addressed many other comments from him (which I incorporated on April


 15th, and generated the revised draft on April 16th for my final clearance from our Office of the Director). His last
 sentence in the email is: “When taking into account these changes, I grant approval for this manuscript,” contrary to his claims in his
 message to you. My agency requires a written communication that says all authors agree to the content of a manuscript prior to
 clearance, which I received from each author, including Dr. Roels. We were not given the opportunity to discuss this before he contacted
 you directly, and I do not know which changes he is referring to.
 
Like me, I am sure you have never seen something like this. I welcome your advice with how to proceed. If that advice is to pull the paper,
 take him off the author list (he primarily provided review support), and submit it elsewhere, then I understand.
 
Many thanks ahead of time for your guidance,
Michelle Colledge
 


Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066


P please consider the environment before printing this email


 
 


From: Harry Roels [mailto:roelsharry@telenet.be] 
Sent: Tuesday, April 16, 2013 10:18 AM
To: Colledge, Michelle
Cc: Wilder, Lynn (ATSDR/DCHI/OD); Johnson, Mark
Subject: Re: Mn Manuscript: Slightly revised based on comments from Harry Roels obtained today (4-15-13)
 


Dear Michelle,


Thank you for incorporating my comments in the revised manuscript.


There are still a few editing changes to be made:
1) I added on p.3 (Abbreviations): RfC - Reference Concentration.
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Abstract





Background: Few available studies evaluate long-term health outcomes from inhalational manganese (Mn) exposure in residential populations, due in part to challenges in measuring individual exposures. 


Objectives: The objective of this study was to derive receptor-specific air manganese (air-Mn) outdoor exposure concentrations for East Liverpool and Marietta,two Ohio-two communities with different source facility emissions profiles.


Methods: U.S. EPA’s AERMOD dispersion model and air measurement data were used to estimate concentrations for resident-specific receptor sites in two study communities. The air-Mn source in one community had a detailed emissions inventory and the other had no emissions data. In the latter case, modeled concentrations were used to create ratios between receptor points and were calibrated using measured data from local air monitoring stations. 


Results: Estimated outdoor Mn exposure concentrations were derived for individual study subjects in both towns. The maximum modeled annual mean estimated outdoor exposureair-Mn concentration was 0.27 μg/m3 (range: 0.004-1.93 μg/m3) and 0.18 μg/m3 (range: 0.04-0.96 μg/m3) in East Liverpool and Marietta, respectively. Model results compared well to ambient air measurements from local air monitoring stations. 


Conclusions: Data from local air monitoring stations can provide the means to calibrate models used in estimating long-term exposure to Mn. Furthermore, this combination of modeling and ambient air sampling can be used to derive these estimates even in the absence of source emission data.








Keywords: Exposure concentration, manganese, air modeling, air monitoring, particulate


Abbreviations and definitions:


Mn – Manganese;  Air-Mn – Air Manganese; cMRL – chronic Minimal Risk Level; RfC – Reference ConcentrationMn – Manganese; MnB – Blood Manganese; MnH – Hair Manganese; TSP – Total Suspended Particulate; 



























































Introduction


Only a few inhalation exposure studies have evaluated non-occupational, stationary source-based environmental exposures to manganese (Mn). Although Mn inhalation exposure in the general population is much lower than in the occupational setting, these studies also identified subtle neurological deficits in residential populations chronically exposed to low air-Mn levels.1,2,3,4,5,6,7,8 


The first account of parkinsonianParkinsonian symptoms linked to inhalation exposure of Mn was documented in MnO2-exposed workers by Couper in 1837.9 Since then, the epidemiologic literature has established that adverse neurological and neuropsychological health effects are associated with chronic human exposure to excessive airborne manganese (air-Mn) via inhalation is often associated with adverse neurological and neuropsychological health effects in humans. Occupational studies have described motor impairment (e.g., psychomotor speed, reaction time, hand-eye coordination, postural sway), cognitive deficits (e.g. verbal IQ, working memory), mood perturbations (e.g., depression, anxiety), and depressed olfaction in workers (microsmia, anosmia) with average Mn exposures as low as 32 µg/m3, with increasing severity for higher exposures.10,11,12,13,14,15,16,17,18,19,20,21,22,23,24 


Environmental air-Mn concentrations in the United States vary significantly with location and proximity to emissions sources. Based on national air monitoring networks, the average background air-Mn concentration in urban areas is approximately 0.05 µg/m3 (U.S.EPA, 2012a).25 U.S.EPA (1984)26 reported that rural airAir-Mn from 1965-1982 was approximately 6.25 times lower than urban air-Mn.  Air-Mn in areas with Fe/Si-Mn alloy smelters or other operations using Mn-containing products can be several orders of magnitude higher than what has been reported in rural and urban environments.10,27,28, 2925,26  


Two communities in NortheastEastern Ohio (Figure 1) were identified with elevated measured concentrations of ambient air-Mn, one of which has the highest concentrations of measured air-Mn reported to the United States Environmental Protection Agency (U.S.EPA) Air Quality System (AQS) database.2527 Air-Mn in one community (Marietta) is predominantly released from a large ferro-Mn alloy smelting plant (Eramet, Inc.) while in the other community (East Liverpool) it is released during the offloading, grinding (for resizing), packaging, and storage of Mn-containing ore and alloy products at a metals storage and packaging facility (S.H. Bell Company). East Liverpool is approximately 200 km north-northeast (NNE) of Marietta, along the Ohio River.


Residents from each community were recruited to participate in a study examining neurological and neuropsychological impacts from chronic exposures to low levels of outdoor air-Mn.manganese. In support of this epidemiologic study, modeled estimates of outdoor air-Mn concentrations were derived as surrogates of outdoor exposure for residents identified as study participants in the two communities. Highly detailed emissions inventories obtained from the ferro-Mn alloy smelting plant were used to conduct dispersion modeling and estimate long-term Mn inhalation exposure for each study participant in the Marietta community. Because emissions data were not available for the packaging and storage facility, dispersion modeling calibrated with measured data was used to estimate ambient air-Mn exposures for each study participant in the East Liverpool community. Both communities had over 10 years of environmental total suspended particulate (TSP) sampling data generated between 1999 and 2011 that were analyzed for a number of toxicheavy metals, including Mn. Only years where data met 75% completeness were used for statistical analyses.


The objective of this study was to estimate inhalation exposures by deriving residence-specific outdoor air-Mn for two Ohio communities with different emission and source concentration profiles. 





Materials and Methods


Stationary monitoring and fingerprinting of ambient TSP air-Mn:


TSP samples have been continuously collected and analyzed by the Ohio Environmental Protection Agency (Ohio EPA) since 2000 in Marietta and 2003 in East Liverpool (See Table 1),30,31 though);28,29 an additional 10 months of continuous data were also collected in 2000 in East Liverpool. Stationary high volume (“HiVol”) monitors used in these communities pull ambient air through an orifice at the top of the monitor at a volume rate of 1.13 m3/min and particulate matter is deposited on a 203 x 254-mm glass fiber filter according to U.S.EPA Compendium Method IO 2.1.3230 The concentration of TSP was reported as mass of particulate matter collected per cubic meter of air sampled (µg/m3) at sea level pressure (1 atm) and a temperature of 25°C.2731 Sample filters were analyzed for metals using inductively coupled plasma/mass spectrometry (ICP/MS) according to the U.S.EPA Compendium Method IO 3.5.3332 


At both sites, 24-hour TSP filter samples have been collected in community air monitoring stations every 6 days. These 24-hour samples are composited and analyzed to create a monthly average.30,3128,29 Because composite sample concentrations of Mn were elevated, in 2005, Ohio EPA began analyzing every filter from the East Liverpool Water Plant air monitoring station in individual 24-hour samples (discrete) as well as monthly composite samples to yield more information about the magnitude of Mnmanganese levels in community outdoor air.3129 Thus, data at this location were evaluated as both 24-hour and monthly averaged composite samples.2926 Figures 2 and 3 present the locations of community air monitoring sites relative to the Mn source facilities. 


To understand the sources and toxicological implications of outdoor exposure to air-Mn, the U.S.EPA National Enforcement Investigations Center (NEIC) Laboratory analyzed Mn collected on existing filters at stationary sampling locations in Marietta and East Liverpool. These analyses were carried out to yield information about how metals on the filters at various locations are related and how they compare to source samples, to evaluate size distribution and morphology of collected particulate, and determine the elemental abundance and chemical form of metals on the filters. For the purposes of these analyses, air filters were evaluated by using LA-ICP-MS (laser ablation/- inductively coupled plasma/- mass spectrometry), SEM (scanning electron microscopy), and XRD (X-ray diffractometry) techniques.33,34,35


Size fractions of particulate matterparticulates in East Liverpool air samples were also determined from collocated air monitors at the Water Plant (WP) operated by Ohio EPA and U.S.EPA. The monitors collected 24-hour TSP, PM10, and PM2.5 samples for three months in summer of 2011. 





Identification of Modeling Receptor Points:


Receptor points consisted of monitoring stations and the residential location of people recruited as part of two population studies that examined the potential health effects of outdoor air-Mn exposure in adult residents of Marietta, Ohio (n=100) and East Liverpool, Ohio (n=86). Figures 2 and 3 show the generalized location of the study subjects in each town relative to the air monitoring stations and the Mn emissions source facilities. Study participants for each community were identified based on the likelihood of elevated exposures based on historically measured and previously modeled data. The study participants were obtained by random recruitment in these areas and application of eligibility criteria as described for Marietta by Bowler, et al. (2012).3635 Study subjects underwent a number of neuropsychological tests and providedsubmitted toenail, hair, and blood samples for analysis. Data collection in these communities took place in 2009 and 2011 for Marietta and East Liverpool, respectively.





Model methodology:


	AERMOD is U.S. EPA's preferred dispersion model for short-range (less than 50 kilometers (km))) modeling analyses. The AERMOD modeling system consists of two preprocessors and a dispersion model:3736


· A meteorological preprocessor (AERMET) uses meteorological data and surface characteristics to develop planetary boundary layer parameters to create profiles of wind, turbulence, and temperature; 


· A terrain preprocessor (AERMAP) uses gridded terrain data to determine the influence of elevation on the modeling domain, which allows AERMOD to calculate concentrations in either flat or complex terrain;


· A steady-state plume model (AERMOD) designed to estimate impacts in urban or rural areas, in flat or complex terrain, for surface or elevated releases from multiple sources and multiple source types.


Land use/land cover data and one arc-second (approximately 30 mmeters) National Elevation Dataset for the study areas were acquired from the United States Geological Survey Seamless Server.3837 Weather data were acquired from the nearest National Weather Service (NWS) stations for the two communities which provided current hourly surface observations and upper air sounding data.3938





Air dispersion modeling for Marietta:


	AERMOD was used to predict long-term (5-year) average air-Mn concentrations near each modeled receptor (home of each resident study volunteer). The inputs to the model included: 


1) the nearest and most representative NWS surface station located at the Mid-Ohio Valley Regional Airport in Parkersburg, WV, approximately 8 km east-southeast of the facility.  Five consecutive years of meteorological data (1991-1995) were processed through AERMET; 


2) the nearest NWS upper air station with data for the same 5-year period is at the Wright-Patterson Air Force Base in Dayton, OH, which is approximately 322 km west-northwest of the facility; 


3) the Mn source facility (Eramet, Inc.) provided U.S.EPA Region 5 with particulate matter emissions data for the facility’s various processes, along with percentages of Mnmanganese for each process. These values were used to calculate Mn emissions for all reported processes, which onsite totaled 255 tons for year 2001. All non-stack sources were modeled as volume sources.4039





Air dispersion modeling for East Liverpool:


No emissions data were available for the metals packaging and storage facility in East Liverpool. To estimate outdoor residential air-Mn concentrations for each study subject residence, AERMOD was used to determine air-Mn concentration ratios of each residence to a reference point. The Water Plant monitor was chosen to be the reference point because it is the closest of three area air monitoring stations to the Mn emissions source. The Water Plant monitor station also has the longest history of discrete 24-hour analysis on filters (since 2005; discrete analyses at the other sites began in 2011); prior to that time, only monthly composite data were reported. 


The nearest and most representative meteorological station is located at the Pittsburgh International Airport in Pittsburgh, PA, which is approximately 40 km southeast of the facility. National Climatic Data Center (NCDC) 1-minute surface data, NWS hourly surface data, and NWS upper air data are all available for this station. Five consecutive years of data (2006-2010) were processed through AERMET.4140 


To assist in calculating individual exposure estimates, AERMOD was used to calculate 5-year average air concentrations from a unit emission rate of 1 gram per second (g/s) over the 186,155 m2 surface area (42 acres) of the facility. Dispersion modeling is linear, thus choosing a scalable unit emission rate, like 1 g/s, facilitates calculating estimated outdoor concentrations from many on site sources without re-running the model for each source. This procedure is recommended for dispersion modeling.4241 


The unit emission rate was used for modeling purposes to calculate ratio relationships between estimated air-Mn concentrations at receptor points. Using this approach, the relationships of the modeled concentrations to each other and to a known reference point (in the form of estimated outdoor exposure ratios) can be used to calculate outdoor air-Mn concentrations at the residence of each study participant. In this instance, the known reference point was historical data recorded at the Water Plant outdoor air monitoring station. AERMOD model outputs for estimated outdoor air-Mn were scaled to actual measurements at the Water Plant monitoring station, yielding a relative fraction of air-Mn measured at the Water Plant for all receptor points. As with Marietta, topography, location, and meteorology were required inputs in order to run the model. For calculating residential outdoor exposure estimates of East Liverpool residents, annual average air-Mn measurements were used to derive outdoor exposure concentrations from air-Mn ratios calculated using AERMOD modeling outputs. The method for calculating the estimated outdoor exposure of each receptor point was defined as:





Where R(air-Mn) is the outdoor exposure concentration of Mn for each receptor; AR is the receptor-specific AERMOD estimate of air-Mn derived from the unit emission rate of 1 g/s; AWP is the AERMOD estimate of air-Mn derived from the unit emission rate at the Water Plant station; and C is the annual average air-Mn concentration measured at the Water Plant station. A comparison of the models run parameters for Marietta and East Liverpool is displayed in Table 2. 





Statistics


Raw data from area air monitors were obtained in Microsoft Excel files. Descriptive statistics were generated to qualitatively compare measured and modeled data for each town, including confidence intervals, standard deviation, means, and quartiles were generated to compare measured and modeled data for each town. Rolling 5-year averages of ambient concentrations were calculated for air monitoring sites where sufficient data were available to make a comparison to modeling estimates. Scaling factors were derived from measured levels of air-Mn in the PM10 and PM2.5 fractions to air-Mn TSP and were used to estimate residential exposures to respirable air-Mn. Descriptive statistics and exposure ratios and estimates were calculated for East Liverpool using Microsoft Excel 2007.





Results


Stationary sampling data of TSP air-Mn


The statistical summary for the five Marietta air monitor locations (Table 3) shows that over the 12-year sampling period, air-Mn TSP air samples frequently exceeded the background values typical of ambient air-Mn in urban areas.2527 Across the five sampling sites, the arithmetic mean (AM) of the monthly composite air-Mn concentrations ranged from 0.10 µg/m3 to 0.39 µg/m3. For comparison, the Mnmanganese concentrations for eight 24-hour samples collected on the Eramet, Inc.facility property ranged from 0.46 to 1.90 µg/m3 and averaged (AM) 1.13 µg/m3 (AM) and 1.04 µg/m3 (GM, geometric mean) (Eveready, Table 3). In East Liverpool, the majority of monthly air-Mn concentrations also exceeded the national background concentration. Across the three sampling sites the AM ranged from 0.20 to 1.55 µg/m3 (Table 4). Air-Mn concentrations for 24-hour samples (Water Plant) ranged from 0.02 to 25.0 µg/m3 and averaged 1.71 (AM) and 0.6268 µg/m3 geometric mean (GM) (Table 4). TSP air-Mn in both communities exceeded the chronic ATSDR Minimal Risk Level (0.04 µg/m3) and the U.S.EPA reference concentration (RfC=0.05 µg/m3)43 for at least one community monitoring site in nearly every reported measurement date during the 12 year sampling period.


	NEIC’s fingerprinting analysis consisted of evaluating 341 glass fiber HiVol 24-hour sample filters from the five monitoring sites within the Marietta area.3433 The SEM analyses indicated that 77% of the ambient air-Mn particulate matter on the filters was predominately spherical (77%) and that the chemical form of Mn was generally Mn-oxide. The analysis also determined that 83% of TSP-Mn met the World Health Organization (1999)4442 definition of respirable with Mn particles having an aerodynamic diameter (dae) ≤ 10 µm (PM10) and 21% with a dae ≤ 2.5 µm (PM2.5). More than half of the Mn particles had a dae ranging from 3.4 to 4.6 µm.were smaller than 5 µm. The greater prevalence of fine Mn particles in Marietta is consistent with the fine metal dusts released from high-heat processes, such as smelting.4543


	In 2011, collocated air monitors were sited and operated by Ohio EPA and U.S.EPA at the East Liverpool Water Plant location for collection of 24-hour TSP, PM10, and PM2.5 samples. From these samples, it was determined that TSP from East Liverpool has a greater percentage of non-respirable Mn particles compared to Marietta TSP. In East Liverpool, 35% of TSP consisted of respirable PM10 Mn whereas only 3.7% of the TSP Mn was PM2.5 Mn. This is consistent with SEM fingerprinting analysis conducted by NEIC on a limited number of East Liverpool TSP filters indicating Mn particles in East Liverpool have a dae range of 4.4 to 24.3 µm.35 Compared to Marietta, a34 A generally larger Mn particle fraction was expected given that emission points at the source facility in East Liverpool are general offloading, storage, and sizing/grinding operations. Estimated annual concentrations of PM10 Mn and PM2.5 Mn were generated using the ratios determined from fingerprinting and monitoring, and descriptive statistics were generated to compare residential outdoor exposure concentrations in the communities.     





Residential Outdoor Exposure Concentrations:


Annual average (AM) outdoor exposure concentrations were calculated for each receptor point in East Liverpool using sufficiently complete discrete 24-hour and adjusted monthly averaged data collected between 2000 and 2011 (2000; 2003-2011).  Data from the seven years of sampling (2005-2011) where both discrete and composite data were available, indicating indicated that annual averaging of air-Mn derived from composite data generally resulted in a 16.4% underestimation of the average compared to annual averages derived from discrete data. Thus, for the years with composite data only (prior to 2004), the annual averages were adjusted up 16.4% based on discrete data to correct for the differences observed between averaging with composite and discrete observations. 


Table 5 shows a comparison of measured community sampling data and modeled long-term outdoor exposure concentrations of TSP air-Mn in Marietta and East Liverpool. In Marietta, the modeled outdoor exposure concentrations ranged from 0.04 µg/m3 at the lowest receptor point to 0.96 µg/m3 at the highest receptor point, with an average annual outdoor exposure concentration for all receptor points of 0.18 µg/m3 (AM) and 0.16 µg/m3 (GM). Across the sampling period in East Liverpool, the modeled outdoor exposure concentrations of air-Mn TSP ranged from 0.004 µg/m3 at the lowest exposed receptor point to 1.93 µg/m3 at the highest exposed receptor point, with an overall average annual outdoor exposure concentration for all receptor points of 0.27 µg/m3 (AM) and 0.11 µg/m3 (GM). The statistical distribution of modeled TSP air-Mn were within the range of measured air-Mn outdoor exposure concentrations across all monitors located in each community (Table 5), which provides internal consistency for the calculation approach used in the present study.


Descriptive statistics were calculated for the fraction of modeled air-Mn TSP estimated to be PM10 and PM2.5 using scaling factors derived from the fingerprinting analyses for the Marietta study and collocated measurements for the East Liverpool study. Table 6 presents the statistical distribution of these estimates in Marietta [(PM10: 0.15 µg/m3 (AM), range 0.03 to 0.80 µg/m3; PM2.5: 0.04 µg/m3 (AM), range 0.008 to 0.20 µg/m3]) and East Liverpool [(PM10: 0.09 µg/m3 (AM), range 0.002 to 0.68 µg/m3; PM2.5: 0.01 µg/m3 (AM), range 0.0002 to 0.07 µg/m3], which). Results indicate that even though the TSP air-Mn levels in East Liverpool were generally higher than in Marietta, the Marietta residents have a higher exposure to respirable Mn particulate matter. The implications of this finding will be explored in subsequent epidemiologic studies in these towns.





Model Validation


Marietta


The only long-term monitoring station in Marietta useful for comparing modeled 5-year averages and measured 5-year averages is the Washington County Career Center (WCCC), which has been in operation since 2000. The rolling 5-year average for eight periods at the WCCC compared extremely well to modeled 5-year ambient outdoor exposure concentrationsestimates, suggesting that the model in Marietta accurately predicts ambient Mn concentrations at the WCCC monitoring site (0.14 µg/m3 measured vs. 0.14 µg/m3 modeled).  The second longest-running monitoring station in the area-Harmar Village area -has been in operation since 2007, and has two 5- year periods from which to calculate a rolling average. Comparison to these data are not ideal, since production has diminished in recent years, negatively biasing long-term averaging for prior years. Even still, the modeled concentration at this location (0.16 µg/m3) and the measured average (0.10 µg/m3) of the 2007-2011 and 2008-2012 periodsperiod were within the samean order of magnitude and would likely have been closer if measured data from years with greater air-Mn emissions had been available.  





East Liverpool


In East Liverpool, model validation was not possible. Neither emissions data nor release parameters were available for the activities at the facility. Although the majority of fugitive dusts are on the west side of the facilitysite on and near the loading docks along the Ohio River, Mn-releasing activities do occur at other locations on property. Unfortunately, the details about activity patterns and emission locations are not available.  Therefore, the entire 4246-acre site was considered a single area emissions source, assuming that emissions were allocated equally across the entire property. Model predictions reflect the quality of input data; thus the ratios of ambient Mn concentrations at the Water Plant Site vs. the Port Authority and Maryland Avenue Sites did not reflect actual conditions. The magnitude of these ratios [(0.031 (3.1%) and 0.023 (2.3%) for the Port Authority and Maryland Avenue sites, respectively]) differed greatly from the ratios observed in discrete data collected at all three sites in 2011 [(Port Authority 0.28 (28%); Maryland Avenue 0.25 (25%)) and the average ratios observed from annual composite data from 2003-2011 (0.20 (20%) Port Authority and 0.12 (12%) Maryland Avenue].). Because composite averaging underestimates annual averages based on discrete data, we adjusted the ratios up by the average of the composite ratios of the Port Authority and Maryland Avenue monitor concentrations to the Water Plant monitor concentrations (26.6%) to reflect actual ratios to the Water Plant station.





Discussion


Public health concern regarding air-Mn exposures has been acknowledged since the 1970s and probably earlier.4644 Government regulation for anthropogenic sources stemming from these health concerns and epidemiologic research on long-term low-level inhalation exposure to Mn in ambient air began in the United States with the publication of a U.S.EPA reference concentration (RfC) value of 0.050 µg/m³ in 1993.4345  RfC supporting documents initially focused on the potential risk of Mn emissions from mobile sources from the combustion of the gasoline additive methyl-cyclopentadienyl manganese tricarbonyl (MMT).4746  However, subsequent studies have suggested that industrial sources of air-Mn may have greater impacts to ambient air than motor vehicle exhaust from the combustion of gasoline containing MMT.10





Comparison to TSP air-Mn studies


The mean air-Mn concentrations measured in Marietta and East Liverpool are comparable to those reported in other studies documenting adverse health effects in communities. The range of composite TSP air-Mn averages across all sampling sites sampled between 2000 and 2011 was 0.10 µg/m3 to 0.39 µg/m3 in Marietta and 0.20 to 1.55 µg/m3 in East Liverpool. A community study in Quebec that identified neuromotor and neuropsychological deficits and mood changes reported an average TSP air-Mn concentration of 0.022 µg/m3 with a range of 0.009-0.035 µg/m3.1,2,3,6 In this study, only four days of ambient air sampling were available to assess inhalation exposures, and no data exceeded U.S. EPA’s RfC. .





Comparison to PM10 air-Mn studies


Estimated PM10 air-Mn exposures derived from measured and modeled data yielded a long-term average (AM) mean air-Mn concentration of 0.15 µg/m3 for Marietta and a long-term average (AM) mean air-Mn concentration of 0.09 µg/m3 for East Liverpool. Rodriguez-Agudelo et al. (2006)8 reported a statistically significant association between air-Mn concentrations and altered neuromotor function in residents living at various distances from Mn mining operations in Mexico where limited samples collected at 28 residences in 8 communities had a mean PM10 air-Mn concentration of 0.42 µg/m³. Personal exposure estimates were not available to conduct regression analyses of motor test results; however, residents living nearest air monitors wherewith elevated air-Mn was measuredrelative exposures were identified as having a higher risk of motor dysfunction. Riojas-Rodriguez et al. (2010)7 reported a decline in cognitive function in female children with increasing Mn concentrations in hair (MnH) in this same community. Lucchini et al. (2012)4 reported deficits in olfactory and motor function in Italian adolescents exposed to elevated levels of PM10 air-Mn from historical ferro-Mn alloy operations with an average PM10 air-Mn concentration of 0.05 µg/m3 post-facility closure and average soil Mn of 958 ppm. While the latter study did not note associations between air-Mn levels and health outcomes, adverse health outcomes had statistically significant associations with soil Mn levels. This study highlights the significance of deposition, particle transport, and distance from source in the understanding of cumulative exposures. However, multiple confounders complicate the interpretation of these results, including a limited personal air sampling duration of 24 hours. 





Comparison to PM2.5 air-Mn studies


In Brazil,Similar findings correlating elevated MnH with a reduction in cognitive function was noted in mothers and their children in Brazil who were exposed to ferro-Mn alloy emissions,5 where PM2.5 air-Mn averaged 0.15 μg/m3.5,48  In the present study, estimated47  Estimated PM2.5 air-Mn based on modeled and measured data averaged 0.04 and 0.01 μg/m3 in Marietta and East Liverpool, respectively. Haynes et al. (2012)4948 conducted a study in Marietta to evaluate the relationship between PM2.5 air-Mn exposureand blood manganese (MnB) and MnH levels in 38 children by collectingbut also collected limited (4 days) personal (two consecutive days in 2009 and 2010) and and stationary (three 48-hr samples/week during two months in 2009 and 4 months in 2010) PM2.5 air-Mn samples. The GM concentration of PM2.5 air-Mn collected during the study was reported to be 0.008 µg/m3 for the personal samples and 0.011 µg/m3 for the stationary samples. No correlation was identified between personal and stationary air-Mn sampling and MnB or MnH levels, however the sampling duration was limited to four days over a two-year period. 





Health Outcomes and Modeled Data


Marietta and East Liverpool have a rich database of measurements from which to derive potential historical exposure information. Furthermore, U.S.EPA data confirms that the communities of Marietta and East Liverpool, OH have some of the highest measurements of air-Mn in the United States.2527 Thus, further evaluation of health outcomes and biomarker associations with air-Mn in these communities is warranted.





Health Outcomes and Modeled Data


Haynes et al. (2010)5049 conducted a pilot study examining the relationship between modeled outdoor air manganese and concentrations of biomarker concentrations of Mn in hair (MnH) and blood (MnB) in the community living near Eramet, Inc. in Marietta to evaluate Mn exposure by modeling outdoor air-Mn concentrations. Kim et al. (2011)5150 and Bowler et al. (2012)3635 measured a number of neurological and neuropsychological health outcomes in the same exposed community as Haynes et al. (2010)4549 but also included an analysis of a control population (in Mount Vernon, Ohio) in their study. The Eramet, Inc., emissions data utilized in the Kim et al. (2011)5150 and Bowler et al. (2012)3635 studies were provided directly to U.S.EPA by the facility and were highly detailed and process-specific. The AERMOD estimated outdoor TSP air-Mn concentrations in Marietta for those studies ranged 0.04 to 0.96 µg/m3 with an arithmetic mean of 0.18 µg/m3. In the same community, the Haynes et al. (2010)5049 study estimated a range of TSP air-Mn of 0.01 to 18.13 µg/m3 and a mean of 0.13 µg/m3 using the AERMOD model, but they used Toxic Release Inventory (TRI) Data as the source term. Since 2000, Ohio EPA has monitored Marietta airAir-Mn concentrations similar to those modeled and reported byin Kim et al. (2011)5150 and Bowler et al. (2012).3635  The highest annual average TSP air-Mn calculated at any monitoring station in Marietta (0.39 µg/m3, Table 3) was near the Eramet property fence line at the Blue Knob Road monitoring station.27,2825,31


The differences observed in these studies of modeled air-Mn concentrations highlightand with monitored data highlights the importance of using site-specific emissions data to estimate exposures, and in the absence of such (e.g., relying solely on TRI data) how critical measured data can be to validate air modeling efforts. 





Limitations of the Study


A number of unquantified parameters exist that may influence the extent to which outdoor air-Mn relates to true exposures. Only outdoor residential concentration estimates could be derived from available data, which excludes other important contributions to overall exposures, such as outdoor-indoor transport of particles. The results of this analysis do not include parameters such as activity patterns, dust deposition, and residential and resuspended Mn from ambient sources into account; however, ratios derived from modeled long-term average concentrations can be used for a surrogate of inhalation exposure.  


It was resource-restrictive to model multiple years of emissions data in Marietta, so only the highest emissions year of 10 years of emissions data were used for AERMODthis evaluation (2001). Emission rates are not likely to be consistent from year to year, so the assumption that this rate is constant and represents long-term emissions could result in over or under-predicting ambient concentrations for individual years. However, the modeled and measured data for two points used to model validation suggest that the model creates good estimates of long term ambient concentrations. 


Model validation was not possible in East Liverpool given the lack of emissions data and on-site emissions sources. However, the ratio approach allows for the easy adjustment of ambient concentrations to reflect measured ambient ranges of air-Mn. If topographic data and site-specific meteorological data are available, receptor concentration ratios should be sufficiently precise to allow calibration with measured data from a reference air monitoring station.


Potential uncertainties with the meteorological data used in Marietta may exist as well.  The hourly surface data used in the Marietta modeling is from 1991-1995, which was chosen at the time due to concerns about the collection and reporting of newer data.  While these concerns have now been addressed by the availability of 1-minute surface data, these data were not readily available at the time of the Marietta modeling.   The upper air data used in Marietta was from a station 322 km away. Upper air data stations are not as prevalent as surface stations because upper air data are regionally representative (as opposed to locally representative surface data).  Additionally, complex terrain in the vicinity of both Marietta and East Liverpool can affect the predicted concentrations. While terrain elevations were taken into account in the modeling, higher data resolution could affect estimated concentrations.  The highly variable loading, grinding, and packaging schedule, along with constantly changing ore sizes and other sources at the East Liverpool facility, makes Mn emissions calculations impractical. Due to the lack of facility-specific information in East Liverpool, the source parameters and emission rates for the facility were based entirely on generic assumptions. For example, the unit emission rate of 1 g/s from the entire 42 acre facility was assumed to be emitted continuously over the modeled 5-year period. Assuming a continuous emission rate is standard modeling procedure in instances where there is no basis for allocating variable emissions. Since site-specific processes at the S.H. Bell facility were not taken into accountavailable and a unit emission rate was used, the facility’s ambient impact on annual average air-Mn concentrations may be over or under-predicted. 





Summary


Exposure estimates can be derived directly from modeling facility emissions or can be extrapolated from other methods when emissions data are unavailable. In instances where limited outdoor monitoring data are available, modeling using generic emission rates can yield important information about the relative magnitude of exposure within a geographic area. Using measured and modeled data, outdoor exposure concentrations of respirable manganeseMn exposures were estimated for study participants were calculated in the two Ohio study populations. This method for estimating personal exposures can prove useful in future studies to assess the relationship between adverse health outcomes and personal exposures to environmental pollutants, where the collection of such data are unfeasible and limited air monitoring data are available.


The methods outlined in this paper can be used to estimate outdoor air-Mn exposures at receptor points when personal monitoring data are limited.  This approach may yield more useful ways to estimate exposure than assuming equal exposures to nearby monitoring stations or by collecting a few days of personal air sampling data. It reflects seasonal and temporal variability, and can be used to produce individual chronic, subchronic, or acute estimates of outdoor exposure for receptors. Further work should be conducted to examine relationships between indoor and outdoor metals concentrations and to evaluate how macro-environment Mn exposures are related to outdoor air-Mn exposure. Micro-environment exposure allocation to overall exposures would be invaluable to understanding the most important aspects of individual exposures at home, school, and in the workplace and assist in mitigating harmful exposures.
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Figure 1. Location of Study Communities
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Figure 2. Marietta Map of Air Monitor and Study Subject Locations
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Figure 3. East Liverpool Map of Air Monitor and Study Subject Locations
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Table 1. Historical sampling in Marietta and East Liverpool


			City


			Site


			Sampling PeriodRange


			Sampling Frequency


			Particulate Fraction


			Mn Range Detected 


air-Mnof Detection (ug/m3)





			Marietta, OH


			Washington County Career Center


			2000-2012


			1 in 6 days; averaged monthly


			TSP


			0.01-1.50





			Marietta, OH


			Blue Knob Road


			2004-2006; 2009


			1 in 6 days; averaged monthly


			TSP


			0.05-1.30





			Marietta, OH


			Eveready


			2006


			1 in 6 days; averaged monthly


			TSP


			0.46-1.90





			Marietta, OH


			Neale Elementary, Harmar Village, Boaz


			2007-2008


			1 in 6 days; averaged monthly


			TSP


			0.02-0.38





			East Liverpool


			Water Plant


			1999-2001; 


2003-2012


			1 in 6 days; averaged monthly


			TSP


			0.10-6.80





			East Liverpool


			Water Plant


			2005-2012


			1 in 6 or 1 in 3 day sampling; 24-hour


			TSP


			0.02-25.0





			East Liverpool


			Water Plant


			2011


			1 in 6 or 1 in 3 day sampling; 24-hour


			PM10


			0.01-1.50





			East Liverpool


			Water Plant


			2011


			1 in 6 or 1 in 3 day sampling; 24-hour


			PM2.5


			0.002-0.11





			East Liverpool


			Port Authority


			1999-2001; 


2003-2012


			1 in 6 days; averaged monthly


			TSP


			0.02-1.90





			East Liverpool


			Port Authority


			2011


			1 in 6 days; 24-hour


			TSP


			0.02-0.89





			East Liverpool


			Maryland Ave


			2003-2012


			1 in 6 days; averaged monthly


			TSP


			0.01-1.0





			East Liverpool


			Maryland Ave


			2011


			1 in 6 days; 24-hour


			TSP


			0.02-0.63











Table 2. Modeling Parameters for Marietta and East Liverpool


			Parameter


			Marietta


			Sampling PeriodData Range


			East Liverpool


			Sampling PeriodData Range





			Surface meteorology


			Mid-Ohio Valley Regional Airport


Parkersburg, WV


			1991-1995


			Pittsburgh International Airport; Pittsburgh, PA


			2006-2010





			Upper air meteorology


			Wright-Patterson Air Force Base


Dayton, OH


			1991-1995


			Pittsburgh International Airport; Pittsburgh, PA


			2006-2010





			Source of emissions inputs


			Process-specific; detailed data provided by facility to U.S. EPA


			2001


			N/A; generic rate of 1 g/s over the surface of the site  (186,155 m2)


			N/A





			Model output data range


			5 year average


			


			5 year average


			











			






































Table 3. Air-Mn Summary Statistics for Marietta Monitoring Sites (Nov. 2000-Dec. 2011), µg/m3





			Monitoring Site


			Eveready*


(24-hr)


			BKR*


(monthly avg)


			WCCC*


(monthly avg)


			Harmar*


(monthly avg)


			Boaz*


(monthly avg)


			Neale*


(monthly avg)





			Distance to source facility 


			On property


			1.6 km


			7.2 km


			6.4 km


			1.6 km


			7.2 km





			# of observations


			8


			25


			132


			55


			12


			12





			Arithmetic Mean


			1.13


			0.39


			0.15


			0.10


			0.15


			0.15





			Standard Deviation


			0.45


			0.31


			0.22


			0.06


			0.07


			0.08





			Geometric Mean


			1.04


			0.28


			0.09


			0.08


			0.13


			0.14





			Lower 95% CI


			0.75


			0.26


			0.11


			0.08


			0.10


			0.11





			Upper 95% CI


			1.51


			0.51


			0.19


			0.11


			0.20


			0.21





			25th Percentile


			0.75


			0.16


			0.05


			0.05


			0.10


			0.09





			50th Percentile


			1.15


			0.31


			0.10


			0.08


			0.12


			0.18





			75th Percentile


			0.75


			0.53


			0.17


			0.12


			0.24


			0.21





			Minimum observation


			0.46


			0.05


			0.01


			0.02


			0.05


			0.04





			Maximum observation


			1.90


			1.30


			1.50


			0.38


			0.27


			0.33





			% observations > U.S. EPA RfCATSDR cMRL (0.0504 µg/m3)


			96100.0


			72.0


			72.7


			100.0


			8377.3


			78.2


			100.0


			91.7





			* BKR = the Blue Knob Road Site (OH); % observations > U.S. EPA RfC (0.05 µg/m3)WCCC = Washington County Career Center Site (OH); Harmar = Harmar Village Site (OH); 


Boaz = Boaz Wastewater Treatment Facility Site (WV); Neale = Neale Elementary School Site (WV) 


			100.0


			96.0


			72.0


			72.7


			100.0


			83.3





			* Eveready = the Eveready Battery Site (OH); BKR = the Blue Knob Road Site (OH); 


WCCC = Washington County Career Center Site (OH); Harmar = Harmar Village Site (OH); 


Boaz = Boaz Wastewater Treatment Facility Site (WV); Neale = Neale Elementary School Site (WV) 


Table 4. Air-Mn Summary Statistics for East Liverpool Monitoring Sites (Mar. 2000-Dec. 2011), µg/m3











			Table 4. Air-Mn Summary Statistics for East Liverpool Monitoring Sites (Mar. 2000-Dec. 2011), µg/m3





			Monitoring Site


			Water Plant 


(24 hr avg)


			Water Plant


(monthly avg)


			Port Authority


(monthly avg)


			Maryland Ave


(monthly avg)





			Distance to source facility


			0.08 km


			0.08 km


			2 km


			2.1 km





			# of observations


			525


			125


			124


			112





			Arithmetic Mean


			1.71


			1.55


			0.32


			0.20





			Standard Deviation


			2.98


			1.24


			0.33


			0.18





			Geometric Mean


			0.62


			1.10


			0.21


			0.14





			Lower 95% CI


			1.46


			1.33


			0.26


			0.16





			Upper 95% CI


			1.97


			1.77


			0.38


			0.23





			25th Percentile


			0.19


			0.70


			0.12


			0.07





			50th Percentile


			0.61


			1.30


			0.21


			0.14





			75th Percentile


			1.80


			2.00


			0.41


			0.26





			Minimum observation


			0.02


			0.10


			0.02


			0.01





			Maximum observation


			25.00


			6.80


			1.90


			1.00





			% observations > ATSDR cMRL (0.04 µg/m3)


			97.7


			100.0


			95.2


			92.9





			% observations > U.S. EPA RfC (0.05 µg/m3)


			96.8


			100.0


			93.5


			86.6



































Table 5. Modeled estimates of TSP air-Mn (µg/m3) compared to measured outdoor TSP air-Mn data 


(TSP air-Mn in µg/m3) in Marietta, Ohio and East Liverpool, Ohio (2000-2011)


			


			Modeled Marietta


TSP Annual Avg


			Measured Marietta


Range: TSP Annual Avg*


			Modeled East Liverpool


TSP Annual Avg


			Measured East Liverpool


Range: TSP Annual Avg*





			


			


			


			


			





			Min


			0.04


			0.01-0.05


			0.004


			0.01-0.10





			Max


			0.96


			0.27-1.50


			1.93


			1.0-6.80





			25th Percentile


			0.13


			0.05-0.16


			0.06


			0.07-0.70





			50th Percentile


			0.16


			0.08-0.31


			0.09


			0.14-1.30





			75th Percentile


			0.19


			0.12-0.53


			0.32


			0.26-2.0





			Geometric mean


			0.16


			0.08-0.28


			0.11


			0.14-1.10





			Arithmetic mean


			0.18


			0.10-0.39


			0.27


			0.20-1.55





			*Annual average over all air sampling sites computed with monthly composite data


			


			


			0.27


			0.20-1.55











Table 6. Ambient Estimates of TSP, PM10, and PM2.5 air-Mn (µg/m3) in Marietta and East Liverpool (2000-2011)


			


			Estimated East Liverpool


TSP Ann Avg


			Estimated


Marietta


TSP Ann Avg


			Estimated


East Liverpool


PM10 Ann Avg


			Estimated


Marietta


PM10 Ann Avg


			Estimated


East Liverpool


PM2.5 Ann Avg


			Estimated


Marietta


PM2.5 Ann Avg





			


			


			


			


			


			


			





			Min


			0.0042


			0.0400


			0.0015


			0.0332


			0.0002


			0.0084





			Max


			1.9337


			0.9600


			0.6768


			0.7968


			0.0715


			0.2016





			25th Percentile


			0.0599


			0.1300


			0.0210


			0.1079


			0.0022


			0.0273





			50th Percentile


			0.0940


			0.1600


			0.0329


			0.1328


			0.0035


			0.0336





			75th Percentile


			0.3203


			0.1900


			0.1121


			0.1577


			0.0119


			0.0399





			90th Percentile


			0.8728


			0.2410


			0.3055


			0.2000


			0.0323


			0.0506





			95th Percentile


			1.0290


			0.5100


			0.3602


			0.4233


			0.0381


			0.1071





			99th Percentile


			1.4798


			0.7521


			0.5179


			0.6242


			0.0548


			0.1579





			Geometric mean


			0.1073


			0.1608


			0.0376


			0.1335


			0.0040


			0.0338





			Arithmetic mean


			0.2687


			0.1845


			0.0941


			0.1531


			0.0099


			0.0387
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2) Because of "numbering" as imposed format for citing references, I
 cross-checked the text with the list of References. I was not surprised to
 find inconsistencies which easily occur when transforming citations from
 "authors" into "numbers".  
    On p.4-13, Discussion section (p.16-19), and Reference list (p.26-29) you
 will see the changes made in red.
    I added Reference 26 which was lost in the transformation process.
3) On p.12, line 8, one should use the "old" cMRL=0.04 value (yellow
 highlight) instead of the "new", because at the time of the air monitoring
 still the "old" value was applied. The cMRL of 0.04 is also used in the
 Tables 3 and 4 to calculate the % of values above this value. The % would
 be totally different if the "new" CMRL=0.30 would be applied.


When taking into account these changes, I grant approval for this
 manuscript.


Best regards,


Harry Roels


*************************************************************
 
 
Op 15/04/2013 23:39, Colledge, Michelle schreef:


Hi Harry-
 
Please see the revised manuscript based on our conversation today. If you concur with the content and presentation of
 these data in the manuscript, please reply to “all” and notify my Director of Science, Lynn Wilder, cc’d here. At that point,
 we can submit the paper to the journal; all other authors have given concurrence.
 
Best,







Michelle
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
 


-- 
Prof. emer. Harry Roels
J. Pauwelslaan 3
3271 Averbode
Belgium
 
Tel.: +32-13-556955
Email: roelsharry@telenet.be
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From: Colledge, Michelle
To: Bollweg, George; Rosemarie Bowler; roelsharry@telenet.be; Julian, Jaime; Vihra Gocheva; Lobdell, Danelle
Subject: FW: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID JESEE-13-1727
Date: Monday, August 26, 2013 1:36:14 PM


FYI


-----Original Message-----
From: onbehalfof+jesee+us.nature.com@manuscriptcentral.com
 [mailto:onbehalfof+jesee+us.nature.com@manuscriptcentral.com] On Behalf Of jesee@us.nature.com
Sent: Monday, August 26, 2013 11:13 AM
To: mcolledge@cdc.gov; rbowl@sfsu.edu
Subject: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID JESEE-13-1727


26-Aug-2013


Dear Dr. Colledge:


Your manuscript entitled "Characterization of Air Manganese Exposure Estimates for Residents in Two Ohio
 Towns" has been successfully submitted online and is presently being given full consideration for publication in the
 Journal Of Exposure Science And Environmental Epidemiology.


Your manuscript ID is JESEE-13-1727.


Please mention the above manuscript ID in all future correspondence or when calling the office for questions. If
 there are any changes in your street address or e-mail address, please log in to ScholarOne Manuscripts at
 http://mc.manuscriptcentral.com/jesee  and edit your user information as appropriate.


You can also view the status of your manuscript at any time by checking your Author Center after logging in to
 http://mc.manuscriptcentral.com/jesee .


Thank you for submitting your manuscript to the Journal Of Exposure Science And Environmental Epidemiology.


Sincerely,
Journal Of Exposure Science And Environmental Epidemiology Editorial Office


2012 IMPACT FACTOR 3.187
2012 ISI Rank for JESEE:
33 of 209 titles in ENVIRONMENTAL SCIENCES
27 of 158 titles in PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH
22 of 85 titles in TOXICOLOGY
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From: Hudgens, Edward
To: Rosemarie Bowler (rbowl@sfsu.edu)
Cc: Lobdell, Danelle
Subject: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Wednesday, June 26, 2013 3:53:58 PM
Attachments: Invoice B3096280615 130626.pdf


EP-13-D-000146.pdf
Importance: High


Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the Contract to this email.  Can
 you ask your administrative people about this Invoice?  We should only receive three Invoices during the first
 (Base) year according to page 21 of the Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract.  When the Contract was negotiated, both sides agreed to have the amount
 of money available in each year split (more or less) evenly across the Deliverables for that year.  In order to
 approve an Invoice, I need to match a specific Deliverable to a payment.  Since the cost for a Deliverable has been
 set, I don't need to know any details.  If Danelle tells me that the "product" is acceptable, then I can approve the
 payment of that lump sum.  I don't think that I can pay the attached Invoice, given the terms of the Contract.  I have
 a very limited amount of time before I must reply to the Request below.  The Prompt Payment Act requires that we
 pay or reject an Invoice within 30 days, so I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.  Once she has reviewed
 that data, SFSU could bill us for the entire cost of Deliverable 2 ($19,812).  After you do the presentation at the
 Community Meeting, you can invoice for Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic payment information on the
 Invoice.  I've checked one of the Invoices from the last Contract and, even though it looks the same as this one, I
 think that this information would be helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file gets audited.  Thanks
 for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


   
-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
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Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Colledge, Michelle
To: Lobdell, Danelle
Subject: RE: *sigh*
Date: Monday, March 25, 2013 2:52:59 PM


Ooops-I see it. Not really highlighted. No data for Mt. Vernon./
 
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
 


From: Lobdell, Danelle 
Sent: Monday, March 25, 2013 10:34 AM
To: Colledge, Michelle
Subject: RE: *sigh*
 
Agreed… 
 
Here is everything I have
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Colledge, Michelle 
Sent: Monday, March 25, 2013 11:22 AM
To: Lobdell, Danelle
Subject: *sigh*
 
What a mess!
 
Please send me everything. This might be a blessing in disguise….
 
Thx
Michelle
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
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CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
 








From: Hudgens, Edward
To: Lobdell, Danelle
Subject: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Wednesday, June 26, 2013 11:03:47 AM
Importance: High


Danelle,


Please see the link to their invoice, below.  This is the first time they have sent invoice on the new contract.  I
 thought we would pay them for the community meeting after it was complete.  This amount is strange and doesn't
 seem to match any of my Deliverables / Payment points in the contract.  Also, they haven't listed their DUNS
 number (and we do electronic payments whenever possible).  Is this the first in a series of invoices?  Are they going
 to bill us monthly?  I don't think I can approve this for payment, since I can't match a Deliverable to the payment. 
 Please let me know what you think,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Colledge, Michelle
To: Rosemarie Bowler; Harry Roels; Cheryl.beseler@colostate.edu; Lobdell, Danelle; Bollweg, George; Julian, Jaime
Subject: FW: Journal Of Exposure Science And Environmental Epidemiology - Decision on Manuscript ID JESEE-13-1727
Date: Monday, September 23, 2013 7:19:55 AM


*sigh*


-----Original Message-----
From: onbehalfof+morton.lippmann+nyumc.org@manuscriptcentral.com
 [mailto:onbehalfof+morton.lippmann+nyumc.org@manuscriptcentral.com] On Behalf Of
 morton.lippmann@nyumc.org
Sent: Saturday, September 21, 2013 1:34 PM
To: mcolledge@cdc.gov; rbowl@sfsu.edu
Subject: Journal Of Exposure Science And Environmental Epidemiology - Decision on Manuscript ID JESEE-13-
1727


21-Sep-2013


Dear Dr. Colledge:


I write you in regards to manuscript # JESEE-13-1727 entitled "Characterization of Air Manganese Exposure
 Estimates for Residents in Two Ohio Towns" which you submitted to the Journal Of Exposure Science And
 Environmental Epidemiology.


Upon preliminary review, we have concluded that your manuscript is well-written and scientifically sound.
 Furthermore, the topic could be of general interest to our readership, as it relates to ambient pollutant exposures in
 one of the more heavily polluted regions of the US.  However, the aims are not hypothesis-driven, however, and the
 results and interpretations are not broadly generalizable to beyond this particular exposure setting. Thus, it is more
 appropriate as a technical report or a summary of a technical report. If there was there was a linkage to actual
 exposure measurements, or to exposure-related biomonitoring data, it would better fit in Journal Of Exposure
 Science And Environmental Epidemiology (JESEE). Thus, for now, we will not conduct peer reviews of your
 manuscript for JESEE. We hope that you can broaden the scope of the manuscript to relate the modeling results to
 measurement data, and resubmit.


Thank you for considering the Journal Of Exposure Science And Environmental Epidemiology for the publication
 of your research.  I hope the outcome of this specific submission will not discourage you from the submission of
 future manuscripts.


Sincerely,
Dr. Morton Lippmann
Editor in Chief, Journal Of Exposure Science And Environmental Epidemiology morton.lippmann@nyumc.org


2012 IMPACT FACTOR 3.187
2012 ISI Rank for JESEE:
33 of 209 titles in ENVIRONMENTAL SCIENCES
27 of 158 titles in PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH
22 of 85 titles in TOXICOLOGY



mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=20fa592058b44fa4b2fc724a8db2241b-MColledg

mailto:rbowl@sfsu.edu

mailto:roelsharry@telenet.be

mailto:Cheryl.beseler@colostate.edu

mailto:Lobdell.Danelle@epa.gov

mailto:bollweg.george@epa.gov

mailto:Julian.Jaime@epa.gov

mailto:onbehalfof+morton.lippmann+nyumc.org@manuscriptcentral.com






From: Stein, Greg
To: Colledge, Michelle; Rosemarie Bowler; Lobdell, Danelle; Bollweg, George; Cheryl.beseler@colostate.edu;


 Hudgens, Edward; eschimbor@gmail.com; Vihra Gocheva; Julian, Jaime; Boyes, William; Harry Roels
Subject: Re: EL Community meeting with Exposure Slides
Date: Tuesday, February 26, 2013 11:44:06 AM


Hello Mn Colleagues:
Attached are our comments, questions and concerns regarding Dr. Bowler’s slides. 
 
Talk soon.
 
G
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail



mailto:Greg.Stein@odh.ohio.gov

mailto:Colledge.Michelle@epa.gov

mailto:rbowl@sfsu.edu

mailto:Lobdell.Danelle@epa.gov

mailto:bollweg.george@epa.gov

mailto:Cheryl.beseler@colostate.edu

mailto:Hudgens.Edward@epa.gov

mailto:eschimbor@gmail.com

mailto:vgocheva@gmail.com

mailto:Julian.Jaime@epa.gov

mailto:Boyes.William@epa.gov

mailto:roelsharry@telenet.be






From: Hudgens, Edward
To: Rosemarie Bowler (rbowl@sfsu.edu)
Cc: Lobdell, Danelle
Subject: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7563821--DC1: B3096312965
Date: Tuesday, July 16, 2013 2:44:03 PM
Importance: High


Rosemarie,


SFSU has sent the Invoice for that Hair Analysis Work (Deliverable 2).  This was sent to me while I was out of the
 office, sorry that I asked about this Invoice during our meeting,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, July 10, 2013 2:18 PM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7563821--DC1: B3096312965
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7563821   **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of this invoice. To ensure
 timely payment of this invoice and avoid an interest penalty (which begins to accrue if the invoice is paid after 30
 days), please respond to this message with one of the following statements: "Yes, I certify the services/goods
 specified were received," or "No, the services/goods were not received." If the services or goods were not received
 or completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB will contact you again
 with reminder emails or telephone calls. Please provide contact information for an alternate approving official if
 you are out of the office. Further, the contracting officer may be contacted if there is still no response after 15 days
 in order to comply with the Prompt Payment Act. Note the time available to you to approve the invoice is limited.
 YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval process is just a part of the entire
 30 day period for processing payment.  If you have any questions, please contact our Customer Assistance at 919-
541-0616.  Thank you for your prompt attention to this matter!
* * GOOD AFTERNOON!  This invoice is 13 days old today.  SORRY, but I just got it today myself.  If you need
 to speak with me, I'm @ 919-541-3744 until 5:30 pm. EST.  Thank you, Debbie.


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096312965.pdf
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From: Drumm, Heather
To: Cannon, Phillippa; Lobdell, Danelle; Braverman, Carole
Subject: FW: Manganese RARE project: Fact sheet template and factsheet for public meeting
Date: Monday, March 18, 2013 8:28:15 AM
Attachments: RARE One Pager Template (R2 Word example).docx


Hi All - 
I just wanted to touch base on the communications materials for the April 18 E. Liverpool meeting.  Is
 there a factsheet or other material that you are preparing for the meeting?


From: Braverman, Carole
Sent: Tuesday, March 12, 2013 2:19 PM
To: Nash, Carlton; Lobdell, Danelle; Bollweg, George; Drumm, Heather
Cc: LaVay, Maggie; Blank, Valerie
Subject: Manganese RARE project: Fact sheet template and factsheet for public meeting


Hi All,
 
I’ve just learned that The R5 Manganese RARE project is finishing up and that the team is working on
 a fact sheet in preparation for a public meeting in East Liverpool Ohio to talk about the results with
 the community.  Danelle, I heard you will be consulting with the NHEERL communication contact on
 the fact shet but can you add Heather Drumm to the loop.  Heather is the OSP communication
 contact and since this is an OSP RARE funded project, OPS wants to be in the loop on
 communication.
 
On a related topic, I’m sending you the template for ORD’s factsheets for RARE projects.  I will need
 a factsheet on this project at some point soon.  I realize the fact sheet for the public meeting may
 require a greater level of detail.
 
Carole Braverman, Ph.D.
Oiffice of Research and Development Science Liaison
Regional Science Advisor
U.S.EPA Region  5
77 W. Jackson, R-19J
Chicago, IL 60604
(312) 353-7359
braverman.carole@epa.gov
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DEVELOPING A SUSTAINABLE WATER SUPPLY IN PUERTO RICO – REGION 2 RARE








 (
1
)U.S. Environmental Protection Agency


Office of Research and Development





Background


There are estimated to be nearly 250 drinking water systems that serve small communities in rural Puerto Rico that are not under the purview of the Puerto Rico Aqueduct and Sewer Authority (PRASA).  Many of these systems rely on source waters that are contaminated by human and animal wastes, yet approximately a third of these "non PRASA" systems either offer no treatment (25%) or have treatment systems that are either out of order or not in use (9%).    


 (
Drum filtration unit on-site in Puerto Rico
.  Two 55 gallon drums (in series) are
 always in service while 
the
 third is undergoing backwash
 
)The severe isolation and economic and technical constraints of these remote communities, which often lack electricity, have made it difficult for them to comply with Federal drinking water regulations.  Furthermore, traditional water treatment technologies that have proven appropriate for other rural settings in the US, Africa, Asia and Latin America, are too expensive to operate and maintain in Puerto Rico due to its highly turbid source waters and difficult topography.  In the absence of a safe water supply, there exists a significant potential for epidemic outbreaks of enteric diseases in these communities. 


Approach 


Treatment systems appropriate for these remote locations need to be low cost; fabricated with parts and supplies that are easily obtainable within Puerto Rico; easy to build, operate, and maintain; and, ideally operational via gravity or solar power. In order to meet these site requirements and provide safe water, alternative filtration and chlorination technologies appropriate for these non- PRASA systems were developed and field tested by scientists from ORD’s National Risk Management Research Laboratory (NRMRL).    


Results and Impact


[image: ]As a result of this project, two slow sand filtration systems were constructed in a remote location in Rio Piedras, Puerto Rico.  The systems not only provide a sustainable water supply but the pilot/ demonstration site has served as a training center for drinking water system operators.   


 (
This project was funded through EPA’s Regional Applied Research Effort (RARE) Program, which is administered by the Office of Research and Development’s (ORD) Regional Science Program.  
For more information, go to:  
http://intranet.
o
rd.epa.gov/science/ regional-science/rare
)ORD hopes to be able to tailor these systems to address specific contaminants, such as arsenic, with the long term objective of creating versatile systems that can be used by small communities anywhere in need of reliable, but low-cost and low-maintenance water purification systems.   








CONTACTS: 





Marie O’Shea


Regional Science Liaison


Region 2


212-637-3585


oshea.marie@epa.gov





Christopher Impellitteri


Chief, Water Quality Management Branch


National Risk Management Research Laboratory


513-487-2872


impellitteri.christopher@epa.gov





Cristina Maldonado


Environmental Scientist


Region 2


 787-977-5835


maldonado.cristina@epa.gov 
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Wednesday, June 26, 2013 7:52:15 PM


Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send
 me their method. Thank you. As you know we are going to present at the
 community on July 11 so that will be Deliverable # 1, The paper will come
 in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:
Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email. Can you ask your administrative people about this Invoice? We
 should only receive three Invoices during the first (Base) year according to page 21 of the
 Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract. When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly
 across the Deliverables for that year. In order to approve an Invoice, I need to match a
 specific Deliverable to a payment. Since the cost for a Deliverable has been set, I don't need
 to know any details. If Danelle tells me that the "product" is acceptable, then I can approve
 the payment of that lump sum. I don't think that I can pay the attached Invoice, given the
 terms of the Contract. I have a very limited amount of time before I must reply to the
 Request below. The Prompt Payment Act requires that we pay or reject an Invoice within
 30 days, so I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.



mailto:rosemarie.bowler@gmail.com

mailto:rbowl@sfsu.edu

mailto:Hudgens.Edward@epa.gov

mailto:spelton@sfsu.edu

mailto:rbowl@sfsu.edu

mailto:Hudgens.Edward@epa.gov





 Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812). After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice. I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be
 helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited. Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--
AFD: B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556 **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with
 one of the following statements: "Yes, I certify the services/goods specified were received,"
 or "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB
 will contact you again with reminder emails or telephone calls. Please provide contact
 information for an alternate approving official if you are out of the office. Further, the
 contracting officer may be contacted if there is still no response after 15 days in order to
 comply with the Prompt Payment Act. Note the time available to you to approve the invoice
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 is limited. YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval
 process is just a part of the entire 30 day period for processing payment. If you have any
 questions, please contact our Customer Assistance at 919-541-0616. Thank you for your
 prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf
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From: Garges, J. Brian
To: Hollandsworth, David
Cc: Tarpley, Keith; Lobdell, Danelle
Subject: FW: Website for East Liverpool Mn study
Date: Friday, June 07, 2013 9:27:24 AM


David,


Can you please work with Danelle and Heather on submitting this site through PROTRAC and building it for them. 
 Please see guidance below.


Thanks,
Brian
________________________________________
From: Lobdell, Danelle
Sent: Thursday, June 06, 2013 1:20 PM
To: Garges, J. Brian; Dowd, Sean
Cc: Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn; Drumm, Heather
Subject: RE: Website for East Liverpool Mn study


Hi Brian,


Just following up with you. Is there anything you need from me at this point? We would need the website to be live
 on July 12th,the day after our community meeting. If you need some assistance, Heather Drumm asks that you give
 her a call. She may have some people who could help in her group.


Thanks,


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


From: Garges, J. Brian
Sent: Friday, May 17, 2013 5:52 PM
To: Dowd, Sean
Cc: Lobdell, Danelle; Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn
Subject: RE: Website for East Liverpool Mn study


Thanks Sean for the information, Danelle and I will talk about next steps.  Take care.
________________________________
From: Dowd, Sean
Sent: Thursday, May 16, 2013 11:44 AM
To: Garges, J. Brian
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Cc: Lobdell, Danelle; Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn
Subject: RE: Website for East Liverpool Mn study
Hey Brian –


Thanks for contacting me.  I discussed this with Liz Blackburn some, and we agreed that it should go through
 ProTrac.
The focus of the page will likely need to be refined, and going through that process will help us sort that out.
We would probably link to it from the ‘Community Public Health’ section on the ‘health research’ page
 (http://www.epa.gov/research/healthscience/), but either NHEERL or Region 5 would be responsible for keeping up
 with the content on the page.  At some point, that will happen in the Web CMS – but for right now, it should be on
 the NHEERL or R5 server.


While this information will not be going in the CMS yet, these principles taken from that process will help define
 what should be posted:
----
A.                  Identify your top 1-3 audiences to properly focus content selection. Who visits your content to learn
 about your topic? Set aside all audiences other than your top 1-3.
•       Examples: citizens, manufacturers, state and local government regulatory officials
•       Note: "the general public" isn't specific enough
B.                   For each of your audiences, identify the 1-3 top tasks they seek to accomplish when they come to
 epa.gov. What are your audiences trying to do when they visit your content?
•       Examples: citizens may want to know about safety issues for their family, especially young children;
 manufacturers may want to know what federal environmental regulations exist that affect their business or industry.
•       Tip: Think about what they want to do, not about the information you can provide
C.                   Define the purpose of your site. What information does EPA have or should EPA develop to help your
 audiences answer their questions?  Tie the purpose to EPA strategic plan goals or administrator priorities if
 possible.
---


Let me know if you have other questions – thanks,
Sean


-----------------------------------------------------------------------
Sean Dowd
Acting Director, Information Management Support Division
Office of Science Information Management
US EPA Office of Research & Development
(919) 541-0543 (phone), (919) 685-3314 (fax), (919)605-2399 (alt.)
dowd.sean@epa.gov<mailto:dowd.sean@epa.gov>
-----------------------------------------------------------------------


From: Garges, J. Brian
Sent: Wednesday, May 15, 2013 12:17 PM
To: Dowd, Sean
Cc: Lobdell, Danelle
Subject: FW: Website for East Liverpool Mn study


Sean,


You are up on the most recent Web policy.  Are we able to do a site like this without OEA approval or do we have
 to go through PROTRAC and that process?  And should this site sit under SHC or NHEERL’s site


Thanks,
B


From: Lobdell, Danelle
Sent: Monday, May 13, 2013 2:19 PM
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To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn; Coberly, Dan
Subject: RE: Website for East Liverpool Mn study


Hi Brian,


The East Liverpool Community Meeting has been rescheduled for July 11th. Would you still be able to create a
 website for us as discussed to be available starting July 12th?


Thanks,


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


From: Lobdell, Danelle
Sent: Tuesday, March 26, 2013 4:15 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn
Subject: Website for East Liverpool Mn study


Hi Brian,


Per our conversation today, here is an outline of what we would like included on the website for the Region 5 Air
 Manganese Study that was conducted in East Liverpool, Marietta, and Mount Vernon, OH.


This is an informational website where we plan to post any updates to our study results. On April 18, we plan to
 conduct a community meeting presenting preliminary study results. I would like the website to go live on April
 19th. On the website, I would like the study fact sheet, the community slide presentation and the FAQ’s that we
 prepared for the meeting.


Updates to the website will include abstracts presented at meetings and provide versions of our future published
 papers (based on how NIH provides public copies of their papers from journals). Eventually we will also have an
 EPA report that we will post.


As an FYI, Rosemarie Bowler who was our contractor for conducting the study in East Liverpool has a study
 website up already for the Marietta and Mount Vernon portion of the study (she conducted that portion of the study
 under a cooperative agreement). http://online.sfsu.edu/mnstudy/index.htm


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
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Package Delivery:
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From: Bollweg, George
To: Lobdell, Danelle
Subject: FW: Manganese project fact sheet/ Nice talking to you!
Date: Thursday, September 26, 2013 2:28:20 PM
Attachments: East Liverpool Factsheet FINAL.docx


2013July11,R5EastLiverpoolSummary6-21-13Draft.pptx


FYI – I think VJ Cogliano (Jim? Vince?) is acting IRIS Director
 


From: Braverman, Carole 
Sent: Thursday, September 26, 2013 12:38 PM
To: Cogliano, Vincent
Cc: Bollweg, George; Tyson, MaryPat
Subject: Manganese project fact sheet/ Nice talking to you!
 
Hi Vince,
 
As promised I’m sending you the fact sheet and some background slides related to the Region 5/ORD
 Manganese Epi studies done in Marietta and East Liverpool.  If you would like more information on
 this work please let me know and we can arrange a call. 
 
Carole
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)Preliminary Results
Health Study of Airborne Manganese Exposure in East Liverpool, Marietta and Mt. Vernon, Ohio





Purpose


Workplace studies of occupations such as mining and welding have shown that inhaling high levels of manganese (Mn) can lead to nervous system health effects. Few studies have been done on the health effects of airborne Mn exposure in community settings on adults.  The main purpose of this study was to evaluate whether nervous system health effects (neurotoxicity) were detectable in community residents with long-term, airborne Mn exposure.





Background


In February 2008, the Ohio EPA completed an air quality study in East Liverpool that indicated residents were at risk from exposures to airborne Mn and chromium. Ohio EPA identified the S.H. Bell Company, a raw products storage and packaging facility, as the source of Mn and chromium sampled in community air monitors. The Director of the Ohio EPA requested that the Agency for Toxic Substances and Disease Registry (ATSDR) evaluate potential health impacts.



In November 2010, ATSDR completed a Health Consultation that concluded that the levels of airborne Mn in East Liverpool exceeded background levels and health-based guidelines. ATSDR stated that exposure to Mn concentrations in East Liverpool poses a public health hazard.








Approach


In August 2009, a Mn health study was conducted by San Francisco State University in Marietta (a community near a smelter emitting Mn) and Mount Vernon (a community without a large airborne Mn source), Ohio. The East Liverpool study in November 2011 followed a similar protocol so that data from all three communities could be compared. 



Researchers randomly selected (when possible)adults in each of the three communities between the ages of 30-75.They collected data from the study participants including a general health questionnaire, blood test, neurological and mood assessments, and neuropsychological tests. 
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Blood Tests 


Researchers analyzed blood for heavy metals including levels of Mn, cadmium, lead and mercury, and of serum ferritin – an indicator of iron stored in the body.


 


Neurological Assessments, Neuropsychological Tests, and Mood
Researchers used a battery of assessment tools to measure cognitive flexibility (switching categories), information processing, working memory and attention, visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors. Each of these test results yield important information about the brain function of study participants that can be used to evaluate the potential impact of Mn exposure.





Air Modeling


An EPA air dispersion model and measurements of Mn air concentrations at several fixed locations estimated the concentration of Mn in air outside the homes of study participants.  These estimates, along with the distance from the source and the years of residency were used to calculate an "exposure index" for each resident. This exposure index helped estimate inhalation exposure to airborne Mn.








Preliminary Results





No statistical differences were noted between residents of East Liverpool, Marietta and Mount Vernon communities for: 


· General health categories (e.g., number of good, bad health days per month, smoking status, obesity, etc.)


· Amount of Mn consumed in diet (Mn is an essential nutrient and is found in many leafy green vegetables and beans)


· Blood Mn levels – the average blood Mn level in the general population ranges between 4-15 µg/L . The following levels were detected:


· East Liverpool = 10.32 µg/L 


· Marietta = 9.65 µg/L 


· Mount Vernon = 9.48 µg/L


· Blood lead and serum ferritin levels


· Neurological assessment testing: Activities of Daily Living (the things we normally do to care for ourselves, such as eating, bathing, dressing, grooming, work, etc.) and motor (movement) scores


· Neuropsychological tests: tests of attention and memory tests


· Mood tests: mood disturbance (depression, bipolar disorder, etc.)





Statistical differences were noted between the three communities for:


· Blood: East Liverpool residents had higher average blood cadmium levels than Mount Vernon residents, but they were still within the normal range found in the general population. East Liverpool residents had lower blood mercury levels than Marietta residents. 


· Neurological assessment:


· East Liverpool residents showed slower movement initiation (results in delays in onset of movement) than Mount Vernon residents, but were slightly better than Marietta residents.


· More hand tremors (involuntary shaking) were observed in East Liverpool residents than Marietta residents. 


· East Liverpool residents had more postural sway/instability (involuntary swaying or instability when standing on both feet) than Marietta and Mount Vernon


· Neuropsychological tests:


· Scores in all three communities were within normal range, except for divided memory, visual memory, and motor speed.


· East Liverpool residents had lower scores for immediate memory (daily living) than Marietta


· East Liverpool residents had lower scores than Marietta and Mount Vernon for word reading, motor speed, motor strength and motor tactile.





Exposure Index


The combined data from East Liverpool and Marietta showed that having a higher exposure index was related to lower neuropsychological and motor performance. Living a shorter distance from a manganese source was also associated with neuropsychological and motor performance. The strongest effects were seen for tremor, motor speed, and motor strength. 





Conclusions





· Both East Liverpool and Marietta had significant airborne Mn exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational (worker) studies with much higher exposures.


· An association between low test scores, distance from the Mn source, and exposure index (combining East Liverpool and Marietta), suggests that living closest to the Mn source results in higher inhalation exposure and lower neuropsychological performance. East Liverpool residents lived closer to the Mn source than Marietta residents, which may have lead to higher Mn exposures that correlate with lower motor speed and strength in these study participants. 








Actions taken to reduce ambient Mn concentrations


Ohio EPA has identified the S.H. Bell facilities as the source of airborne Mn in East Liverpool. S.H. Bell made a number of changes to operations to control Mn emissions resulting from the 2008 findings and orders from Ohio EPA. Some of these changes include:


· keeping dust down;


· enclosing parts of its operations; and


· covering trucks leaving the facilities;


 


Airborne Mn levels remained at unacceptable levels after the projects were completed. Ohio EPA determined that S.H. Bell needed to do more to control Mn dust.  On February 8, 2010, Ohio EPA issued another set of findings and orders. These require S.H. Bell to:


· do more to keep dust down,


· stop handling Mn at the facility near East Elementary School;


· keep Mn out of the air by keeping it out of open air storage and loading areas; and


· Record efforts to reduce dust emissions in detail.





Ohio EPA believes enforcing these steps will keep the airborne Mn concentrations significantly below the levels observed prior to these enforcement actions.





US EPA and Ohio EPA are committed to ensuring continued oversight of S.H. Bell, continued compliance with the Clean Air Act, Ohio Laws and regulations, the Findings and Orders, and continued ambient air monitoring.








Next Steps





The findings outlined on this fact sheet are preliminary and portions have not been fully peer reviewed (most EPA scientific and technical work products must receive appropriate levels of peer review by independent scientific and technical experts).  Ongoing data analysis may revise the conclusions slightly and additional research may be necessary. A website has been established that will provide a copy of the slides and fact sheet provided here today. The website will be updated with any new findings and publications. Go to:   http://www.epa.gov/nheerl/mnstudy.
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US EPA funded study looked at potential effects of long term adult Mn exposure


Health study found subclinical health effects likely due to airborne Mn


Airborne Mn has been high in East Liverpool





Key points





























Key points (continued):


SH Bell has made substantial changes to its operations


Airborne Mn lower now than in past due to long term efforts (SH Bell, Ohio agencies, federal agencies)


US EPA’s most recent SH Bell inspection conducted in summer 2013


State and federal agencies will continue monitoring and oversight
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Annual average airborne Mn concentrations  in East Liverpool decreased from 2003-2012 (composite TSP samples; arithmetic mean)
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Hudgens, Edward; Susan Pelton; Alison M Sanders
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD: B3096280615
Date: Thursday, June 27, 2013 8:37:49 AM


Hi Ed,


I would assume you can reject it if you don't need it and I gather you don't?
 I assume that means when we prove what deliverable we took care of you
 will send the 19K+ to SFSU?? I am sending a cc to the two top people
 about such matters. Sounds you don't need to see the bills, only SFSU. This
 I assume will be for all the deliverables in the contract?


thanks,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Thu, Jun 27, 2013 at 5:40 AM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:


Rosemarie,


Can I reject the Invoice from SFSU dated 6/13/2013? Can I tell my Accounts Payable
 people that it was sent by mistake?


Ed Hudgens


Edward E. Hudgens


U.S. EPA, NHEERL,


Environmental Public Health Division, Epidemiology Branch


Mail Drop 58 C


Research Triangle Park, NC 27711


Phone: 919-966-0642
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Fax: 919-966-0655


E-mail: hudgens.edward@epa.gov


From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie Bowler
Sent: Wednesday, June 26, 2013 8:52 PM
To: Hudgens, Edward
Cc: Susan Pelton
Subject: Re: FW: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--AFD:
 B3096280615


Hi Ed, 


I sent the hair Mn data to Danelle Deliverable # 2 and asked them to send me their
 method. Thank you. As you know we are going to present at the community on
 July 11 so that will be Deliverable # 1, The paper will come in time!


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jun 26, 2013 at 1:53 PM, Hudgens, Edward <Hudgens.Edward@epa.gov> wrote:


Rosemarie,


I'm not sure if the link below will work, so I've attached this Invoice and a copy of the
 Contract to this email. Can you ask your administrative people about this Invoice? We
 should only receive three Invoices during the first (Base) year according to page 21 of the
 Contract:


Deliverable 1. After the Community Meeting, for $19,812
Deliverable 2. After we receive the Hair Analysis results, for $19,812
Deliverable 3. After we receive a rough draft of Paper 1, for $19,814


This is a Firm, Fixed Price style Contract. When the Contract was negotiated, both sides
 agreed to have the amount of money available in each year split (more or less) evenly
 across the Deliverables for that year. In order to approve an Invoice, I need to match a
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 specific Deliverable to a payment. Since the cost for a Deliverable has been set, I don't need
 to know any details. If Danelle tells me that the "product" is acceptable, then I can approve
 the payment of that lump sum. I don't think that I can pay the attached Invoice, given the
 terms of the Contract. I have a very limited amount of time before I must reply to the
 Request below. The Prompt Payment Act requires that we pay or reject an Invoice within
 30 days, so I'll receive a more harshly worded reminder email in the next few days.


Danelle told me that you have the Hair Analysis results and that you can provide this data.
 Once she has reviewed that data, SFSU could bill us for the entire cost of Deliverable 2
 ($19,812). After you do the presentation at the Community Meeting, you can invoice for
 Deliverable 1 ($19,812).


Please remind the person that does the billing to put the DUNS number and electronic
 payment information on the Invoice. I've checked one of the Invoices from the last Contract
 and, even though it looks the same as this one, I think that this information would be
 helpful.


Sorry to be so fussy, but these are the kind of things that are reviewed when my Contract file
 gets audited. Thanks for your help and I hope to hear from you soon,


Ed Hudgens


Edward E. Hudgens
U.S. EPA, NHEERL,
Environmental Public Health Division, Epidemiology Branch
Mail Drop 58 C
Research Triangle Park, NC 27711
Phone: 919-966-0642
Fax: 919-966-0655
E-mail: hudgens.edward@epa.gov


-----Original Message-----
From: rtpreceiving@epa.gov [mailto:rtpreceiving@epa.gov]
Sent: Wednesday, June 26, 2013 11:48 AM
To: Hudgens, Edward
Subject: Urgent!! Invoice Approval Required for Payment of Invoice Number 7554556--
AFD: B3096280615
Importance: High


Purchase Order: EP13D000146
Invoice Number: 7554556 **see web link below
Vendor: SAN FRANCISCO STATE UNIVERSITY


RTP-FC Financial Services Branch (FSB) requests your approval (via email) for payment of
 this invoice. To ensure timely payment of this invoice and avoid an interest penalty (which
 begins to accrue if the invoice is paid after 30 days), please respond to this message with
 one of the following statements: "Yes, I certify the services/goods specified were received,"
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 or "No, the services/goods were not received." If the services or goods were not received or
 completed, disapprove the invoice and provide a brief explanation for the disapproval.


If the approval or disapproval is not received within three days, a representative from FSB
 will contact you again with reminder emails or telephone calls. Please provide contact
 information for an alternate approving official if you are out of the office. Further, the
 contracting officer may be contacted if there is still no response after 15 days in order to
 comply with the Prompt Payment Act. Note the time available to you to approve the invoice
 is limited. YOU DO NOT HAVE 30 DAYS TO APPROVE THE INVOICE. The approval
 process is just a part of the entire 30 day period for processing payment. If you have any
 questions, please contact our Customer Assistance at 919-541-0616. Thank you for your
 prompt attention to this matter!


http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf



tel:919-541-0616

http://ocfosystem1.epa.gov/images/spits_images/invoices/B3096280615.pdf






From: Garges, J. Brian
To: Dowd, Sean
Cc: Lobdell, Danelle
Subject: FW: Website for East Liverpool Mn study
Date: Wednesday, May 15, 2013 11:16:46 AM


Sean,
 
You are up on the most recent Web policy.  Are we able to do a site like this without OEA approval or
 do we have to go through PROTRAC and that process?  And should this site sit under SHC or
 NHEERL’s site
 
Thanks,
B
 


From: Lobdell, Danelle 
Sent: Monday, May 13, 2013 2:19 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn; Coberly, Dan
Subject: RE: Website for East Liverpool Mn study
 
Hi Brian,
 
The East Liverpool Community Meeting has been rescheduled for July 11th. Would you still be able to
 create a website for us as discussed to be available starting July 12th?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Lobdell, Danelle 
Sent: Tuesday, March 26, 2013 4:15 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn
Subject: Website for East Liverpool Mn study
 
Hi Brian,
 
Per our conversation today, here is an outline of what we would like included on the website for the
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 Region 5 Air Manganese Study that was conducted in East Liverpool, Marietta, and Mount Vernon, OH.
 
This is an informational website where we plan to post any updates to our study results. On April 18, we
 plan to conduct a community meeting presenting preliminary study results. I would like the website to go
 live on April 19th. On the website, I would like the study fact sheet, the community slide presentation and
 the FAQ’s that we prepared for the meeting. 
 
Updates to the website will include abstracts presented at meetings and provide versions of our future
 published papers (based on how NIH provides public copies of their papers from journals). Eventually we
 will also have an EPA report that we will post.
 
As an FYI, Rosemarie Bowler who was our contractor for conducting the study in East Liverpool has a
 study website up already for the Marietta and Mount Vernon portion of the study (she conducted that
 portion of the study under a cooperative agreement). http://online.sfsu.edu/mnstudy/index.htm
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Bollweg, George
To: Nash, Carlton; Tyson, MaryPat; Cannon, Phillippa
Subject: FW: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Monday, July 15, 2013 9:18:47 AM
Attachments: image001.png


image002.png
image003.png


FYI – see first story below re WTI – East Liverpool OH from this just-past weekend, after the public
 meeting
 


From: Bollweg, George 
Sent: Monday, July 15, 2013 9:14 AM
To: Lobdell, Danelle; Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle
Subject: RE: Manganese results shared with health board, community (The Review -- E Liverpool)
 
FYI and sorry if a repeat –
 
Mike Walton, an E. Liverpool OH citizen who commented at the July 11, 2013 E.
 Liverpool public meeting, called me this morning with this story about a
 Saturday July 13, 2013 accidental release from WTI   
 
http://www.reviewonline.com/page/content.detail/id/567873/Neighbors-concerned-
with-ash-from-accident.html?nav=5008
 
 


From: Lobdell, Danelle 
Sent: Friday, July 12, 2013 11:26 AM
To: Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Bollweg, George
Subject: Re: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Thank you Greg


From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Sent: Friday, July 12, 2013 11:22:16 AM
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg,
 George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Manganese results shared with health
 board, community
July 12, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
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 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.


The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."


Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.







Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: good news re town analysis
Date: Monday, February 10, 2014 2:28:11 PM


Hi Danelle,


good news, there were hardly any differences between the towns or hardly
 any significance with the CEI_2014 or AERMOD
if we look at each town separately. That is great, we were totally right to
 put the two towns together as we have a lot of significance then!


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Lobdell, Danelle
To: Drumm, Heather
Subject: FW: Website for East Liverpool Mn study
Date: Monday, June 10, 2013 12:04:00 PM


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:         
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


-----Original Message-----
From: Garges, J. Brian
Sent: Friday, June 07, 2013 10:27 AM
To: Hollandsworth, David
Cc: Tarpley, Keith; Lobdell, Danelle
Subject: FW: Website for East Liverpool Mn study


David,


Can you please work with Danelle and Heather on submitting this site through PROTRAC and building it for them. 
 Please see guidance below.


Thanks,
Brian
________________________________________
From: Lobdell, Danelle
Sent: Thursday, June 06, 2013 1:20 PM
To: Garges, J. Brian; Dowd, Sean
Cc: Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn; Drumm, Heather
Subject: RE: Website for East Liverpool Mn study


Hi Brian,


Just following up with you. Is there anything you need from me at this point? We would need the website to be live
 on July 12th,the day after our community meeting. If you need some assistance, Heather Drumm asks that you give
 her a call. She may have some people who could help in her group.


Thanks,


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory Environmental Public Health Division
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Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


From: Garges, J. Brian
Sent: Friday, May 17, 2013 5:52 PM
To: Dowd, Sean
Cc: Lobdell, Danelle; Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn
Subject: RE: Website for East Liverpool Mn study


Thanks Sean for the information, Danelle and I will talk about next steps.  Take care.
________________________________
From: Dowd, Sean
Sent: Thursday, May 16, 2013 11:44 AM
To: Garges, J. Brian
Cc: Lobdell, Danelle; Blackburn, Elizabeth; Kapuscinski, Jacques; Hubbard, Carolyn
Subject: RE: Website for East Liverpool Mn study Hey Brian –


Thanks for contacting me.  I discussed this with Liz Blackburn some, and we agreed that it should go through
 ProTrac.
The focus of the page will likely need to be refined, and going through that process will help us sort that out.
We would probably link to it from the ‘Community Public Health’ section on the ‘health research’ page
 (http://www.epa.gov/research/healthscience/), but either NHEERL or Region 5 would be responsible for keeping up
 with the content on the page.  At some point, that will happen in the Web CMS – but for right now, it should be on
 the NHEERL or R5 server.


While this information will not be going in the CMS yet, these principles taken from that process will help define
 what should be posted:
----
A.                  Identify your top 1-3 audiences to properly focus content selection. Who visits your content to learn
 about your topic? Set aside all audiences other than your top 1-3.
•       Examples: citizens, manufacturers, state and local government regulatory officials
•       Note: "the general public" isn't specific enough
B.                   For each of your audiences, identify the 1-3 top tasks they seek to accomplish when they come to
 epa.gov. What are your audiences trying to do when they visit your content?
•       Examples: citizens may want to know about safety issues for their family, especially young children;
 manufacturers may want to know what federal environmental regulations exist that affect their business or industry.
•       Tip: Think about what they want to do, not about the information you can provide
C.                   Define the purpose of your site. What information does EPA have or should EPA develop to help your
 audiences answer their questions?  Tie the purpose to EPA strategic plan goals or administrator priorities if
 possible.
---


Let me know if you have other questions – thanks, Sean


-----------------------------------------------------------------------
Sean Dowd
Acting Director, Information Management Support Division Office of Science Information Management US EPA
 Office of Research & Development
(919) 541-0543 (phone), (919) 685-3314 (fax), (919)605-2399 (alt.)
 dowd.sean@epa.gov<mailto:dowd.sean@epa.gov>
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-----------------------------------------------------------------------


From: Garges, J. Brian
Sent: Wednesday, May 15, 2013 12:17 PM
To: Dowd, Sean
Cc: Lobdell, Danelle
Subject: FW: Website for East Liverpool Mn study


Sean,


You are up on the most recent Web policy.  Are we able to do a site like this without OEA approval or do we have
 to go through PROTRAC and that process?  And should this site sit under SHC or NHEERL’s site


Thanks,
B


From: Lobdell, Danelle
Sent: Monday, May 13, 2013 2:19 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn; Coberly, Dan
Subject: RE: Website for East Liverpool Mn study


Hi Brian,


The East Liverpool Community Meeting has been rescheduled for July 11th. Would you still be able to create a
 website for us as discussed to be available starting July 12th?


Thanks,


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


From: Lobdell, Danelle
Sent: Tuesday, March 26, 2013 4:15 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Hubbard, Carolyn
Subject: Website for East Liverpool Mn study


Hi Brian,


Per our conversation today, here is an outline of what we would like included on the website for the Region 5 Air
 Manganese Study that was conducted in East Liverpool, Marietta, and Mount Vernon, OH.


This is an informational website where we plan to post any updates to our study results. On April 18, we plan to
 conduct a community meeting presenting preliminary study results. I would like the website to go live on April







 19th. On the website, I would like the study fact sheet, the community slide presentation and the FAQ’s that we
 prepared for the meeting.


Updates to the website will include abstracts presented at meetings and provide versions of our future published
 papers (based on how NIH provides public copies of their papers from journals). Eventually we will also have an
 EPA report that we will post.


As an FYI, Rosemarie Bowler who was our contractor for conducting the study in East Liverpool has a study
 website up already for the Marietta and Mount Vernon portion of the study (she conducted that portion of the study
 under a cooperative agreement). http://online.sfsu.edu/mnstudy/index.htm


Danelle


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Bollweg, George
To: Nash, Carlton; Tyson, MaryPat; Cannon, Phillippa
Subject: FW: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Monday, July 15, 2013 9:18:43 AM
Attachments: image001.png
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image003.png


FYI – see first story below re WTI – East Liverpool OH from this just-past weekend, after the public
 meeting
 


From: Bollweg, George 
Sent: Monday, July 15, 2013 9:14 AM
To: Lobdell, Danelle; Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle
Subject: RE: Manganese results shared with health board, community (The Review -- E Liverpool)
 
FYI and sorry if a repeat –
 
Mike Walton, an E. Liverpool OH citizen who commented at the July 11, 2013 E.
 Liverpool public meeting, called me this morning with this story about a
 Saturday July 13, 2013 accidental release from WTI   
 
http://www.reviewonline.com/page/content.detail/id/567873/Neighbors-concerned-
with-ash-from-accident.html?nav=5008
 
 


From: Lobdell, Danelle 
Sent: Friday, July 12, 2013 11:26 AM
To: Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Bollweg, George
Subject: Re: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Thank you Greg


From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Sent: Friday, July 12, 2013 11:22:16 AM
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg,
 George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Manganese results shared with health
 board, community
July 12, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
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 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.


The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."


Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.







Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: Lobdell, Danelle
To: Bollweg, George
Subject: language about RARE in the fact sheet
Date: Wednesday, March 13, 2013 9:59:00 AM


Hi George,
 
Carole mentioned that OSP wants recognition for RARE.  So I am thinking a small text box at bottom of
 second page of fact sheet reading as follows:
U.S. EPA Office of Science Policy funded U.S. EPA Region 5 through the Regional Applied Research Effort. San Francisco State University
 was funded through U.S. EPA contracts EP-11-D000424 and EP-13-D-000146
 
What do you think?
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Tyson, MaryPat
To: Czerniak, George
Subject: FW: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Monday, July 15, 2013 10:22:00 AM
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fyi
 


From: Bollweg, George 
Sent: Monday, July 15, 2013 9:19 AM
To: Nash, Carlton; Tyson, MaryPat; Cannon, Phillippa
Subject: FW: Manganese results shared with health board, community (The Review -- E Liverpool)
 
FYI – see first story below re WTI – East Liverpool OH from this just-past weekend, after the public
 meeting
 


From: Bollweg, George 
Sent: Monday, July 15, 2013 9:14 AM
To: Lobdell, Danelle; Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle
Subject: RE: Manganese results shared with health board, community (The Review -- E Liverpool)
 
FYI and sorry if a repeat –
 
Mike Walton, an E. Liverpool OH citizen who commented at the July 11, 2013 E.
 Liverpool public meeting, called me this morning with this story about a
 Saturday July 13, 2013 accidental release from WTI   
 
http://www.reviewonline.com/page/content.detail/id/567873/Neighbors-concerned-
with-ash-from-accident.html?nav=5008
 
 


From: Lobdell, Danelle 
Sent: Friday, July 12, 2013 11:26 AM
To: Stein, Greg; Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Bollweg, George
Subject: Re: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Thank you Greg


From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Sent: Friday, July 12, 2013 11:22:16 AM
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg,
 George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Manganese results shared with health
 board, community
July 12, 2013
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By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.


The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."
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Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.


Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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From: Lobdell, Danelle
To: Hudgens, Edward
Subject: FW: Your email
Date: Tuesday, October 22, 2013 3:57:58 PM


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, October 21, 2013 4:15 PM
To: Harry Roels
Cc: Lobdell, Danelle; Cheryl.beseler@colostate.edu; Bollweg, George; Colledge, Michelle; Wagner, Jaime;
 Vihra Gocheva; Rosemarie Bowler
Subject: Your email


Dear Harry,


We accept, with regret, your resignation from our
 research group. This is in response to your request of
 October 1. that you wanted "to stop my participation in
 the further activities of the group". 


I did not write you sooner, because my EPA colleagues
 were unavailable at their work telephones, email, etc,
 during the federal government closure. (They were not
 able to receive communication during that time.)


I have appreciated working with you over the many
 years and want to thank you especially for your helpful
 collaboration and assistance in our work in Ohio. Thank
 you Harry.


Warm greetings,
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Rosemarie


email address 
Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Lobdell, Danelle
To: Rosemarie Bowler; roelsharry@telenet.be; Colledge, Michelle; Cheryl.beseler@colostate.edu; Hudgens, Edward;


 Bollweg, George
Subject: FW: normal ranges for samples from November 2011
Date: Tuesday, July 30, 2013 12:16:54 PM


From: Richards, Judy 
Sent: Tuesday, July 30, 2013 1:14 PM
To: Lobdell, Danelle
Subject: RE: normal ranges for samples from November 2011
These are the normal ranges for the kits I use.
Ferritin:
Male: 7 to 253 ng/ml
Female: 2-110 ng/ml
ALT:
10-35 U/l
AST:
Up to 40 U/l
GGT:
Male: <50 U/l
Female: < 30 U/l
Judy


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 12:05 PM
To: Richards, Judy
Subject: normal ranges for samples from November 2011
Hi Judy,
It has been a long time. We are currently analyzing the biomarkers for an upcoming paper and I am
 looking through my emails with you and the data that you sent and do not see normal values for ferritin,
 ALT, AST, and GGT. Samples were ran on November 16, 2011.
Thanks,
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
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From: Sieffert, Margaret
To: Williams, Jennifer
Subject: lync and numbering
Date: Thursday, August 15, 2013 10:52:00 AM


I can’t get into lync otherwise I would IM you.  I will get on the webmail to do it.  I have saved
 Marietta to the g drive however am having problems with numbering.  I can’t figure out how to
 change the footers sections to make them number correctly.  I will work on East Liverpool and once
 numbering is fixed then I think they are ready to send to states.  Let me know.
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From: Drumm, Heather
To: Lobdell, Danelle
Cc: Sauerhage, Maggie; Hubbard, Carolyn
Subject: FW: Manganese update
Date: Thursday, July 18, 2013 7:28:08 AM


 
Hi Danelle – Going through my emails this morning.  If we haven’t responded yet, I would suggest
 you draft up some answers to her questions.  I’ve also forwarded the email and voice message from
 the reporter to the media contacts here in ORD and waiting to hear back on how to proceed.


Thanks.


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Wednesday, July 17, 2013 6:01 PM
To: Drumm, Heather
Cc: Lobdell, Danelle
Subject: Fwd: Manganese update
 
Hi Heather,


here are the Marietta Times reporter questions...seems fair enough. Thanks
 for contacting her tomorrow.


Rosemarie
 
 


---------- Forwarded message ----------
From: Jasmine Rogers <jrogers@mariettatimes.com>
Date: Wed, Jul 17, 2013 at 10:01 AM
Subject: Re: Manganese update
To: Rosemarie Bowler <rbowl@sfsu.edu>


Thank you for the contact but I really need someone whom I can speak to today. We've
 already pushed the story back a couple times and I worry about timeliness. 
 
Let me just give you a few of my questions to see if they're things you'd be able to answer
 today: 
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1. When did the study start and end in East Liverpool?
 
2. What's the source of manganese exposure there? 
 
3. What were some of the significant differences comparing the three communities? (Such as
 measured amount of exposure and reduced motor skill/ neurological functioning)
 
4. What health and neurological effects are definitively linked to manganese exposure?
 
5. If not definitively, what effects are possibly correlated?
 
6. What's next? More research in any of the three cities? Different test subjects? 


I've read the report but I'd really appreciate any information you can share as we need
 someone to quote. 
 
Jasmine 


On Jul 17, 2013, at 12:04 PM, Rosemarie Bowler <rbowl@sfsu.edu> wrote:


Hi Jasmine,


here is the tel no for Heather Drumm:


 Heather’s phone number is 202-564-8239.  I think she’s out today, back
 tomorrow.


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


 


On Wed, Jul 17, 2013 at 6:58 AM, Jasmine Rogers <jrogers@mariettatimes.com>
 wrote:
 Good morning Dr. Bowler
 
Sorry we didn't get a chance to talk last week. I was hoping today might
 be a better opportunity to contact you and talk about your newest results
 from East Liverpool so we can keep our Marietta community informed
 about the continuing results of the manganese study. 
I'm making an assumption that you're back on PST so I didn't want to call



mailto:rbowl@sfsu.edu

tel:202-564-8239

tel:510.236.5599

tel:510.236.3370

tel:510.290.1065

mailto:rbowl@sfsu.edu

mailto:jrogers@mariettatimes.com





 just yet, but feel free to call me as early as possible. 
My number here at The Times is 740-376-5440. My cell is 740-350-6997.


 
Jasmine Rogers
The Marietta Times
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From: Lobdell, Danelle
To: Hudgens, Edward
Subject: FW: method to analyze the Mn in Hair samples
Date: Thursday, June 27, 2013 12:25:55 PM
Attachments: Hair Mn Method.doc


Hi Ed,
Can you take a quick look at this. To me, I think all the pertinent info is in there that we would need for a
 paper, but you know more about this than I.
Thanks,
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Thursday, June 27, 2013 1:20 PM
To: Lobdell, Danelle
Subject: Fwd: method to analyze the Mn in Hair samples
Danelle,
please tell me if this is alright? May be Ed will know actually! Let me know
 by cc the communication about this.


thanks,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Vesna Slavkovich <vns1@columbia.edu>
Date: Thu, Jun 27, 2013 at 10:17 AM
Subject: Re: method to analyze the Mn in Hair samples
To: Rosemarie Bowler <rbowl@sfsu.edu>


Hi Rosemarie,
this is method that we use for hair Mn. Since I don't deal with EPA, I am not sure what kind of
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 SEQ CHAPTER \h \r 1 Hair collection, washing and digestion are done via a combination of two published methods,Chen et al and  Das et al.  To remove external surface contamination we place the hair in a beaker containing 1% Triton-X-100, sonicate for 20 minutes, rinse with deionized water (DIW) several times, add acetone and sonicate for 10 min, rinse with DIW several times and sonicate for an additional 10 min in the DIW, rinse and dried overnight at 60ºC.  When dry, they are placed in a acid washed 15ml polypropylene tube and weighed. One ml of concentrated HNO3 is added to samples weighing  100 mg and 2.5 ml is added to samples > 100 mg.  Samples are left to digest for 36 hours, or until the digestion is complete. After digestion, samples are transferred into 10ml volumetric flasks (for those  100 mg) or 25 ml volumetric flasks (for those > 100 mg) and diluted with DIW.  The final acid concentration for all samples is 10%, and calibration standards for ICP-MS-DRC work are made in 10% HNO3 . 


Digested hair samples were analyzed for Mn concentration using a Perkin-Elmer Elan DRC II ICP-MS equipped with an AS 93+ autosampler.  ICP-MS-DRC method for metals in hair was developed from published methods [1], with modifications and adjustments based on suggestions from Perkin Elmer application laboratory.  A standard solution was used for instrument calibration.  The Mn concentration of that solution was chosen to cover the expected range of metals concentrations in the hair samples: 0.2,1, and 5 ug/L.  Matrix-induced interferences were corrected by selection of internal standard matched to the mass and ionization properties of the analyte.  For Mn we used gallium (Ga). Stock internal standards spiking solution was prepared and added to all calibrators and samples in the same concentration, 50 ng  per tube. Polyatomic interferences were suppressed with the instrument’s Dynamic Reaction Cell (DRC) technology feature, utilizing ammonia as a second gas.  After the instrument was calibrated, quality control samples (hair samples with known Mn concentrations obtained from the Laboratory for ICP-MS Comparison Program in Quebec) were run.  Quality-control hair samples were purchased to cover the range of concentrations of metals of interest and were run each day.  


 1. Pruszkowski E, Neubauer K, and Thomas R.  An Overview of Clinical Applications by Inductively Coupled Plasma Mass Spectrometry. Atomic Spectroscopy 1998;19(4):111-115.



 SEQ CHAPTER \h \r 1 2. Chen, KLB, Amarasiriwardena, CJ, Christiani, DC: Determination of total arsenic concentrations in nails by inductively coupled plasma mass spectrometry. Biological Trace Element Research 67:109-125, 1999.



3. Das, D, Chatterjee, A, Mandal, BK , Samanta, G, Chakraborti, D: Arsenic in ground water in six districts of West Bengal, India: the biggest arsenic calamity in the world. Analyst 120: 917-924, 1995.







 format is required...this is how we usually describe our methods in papers. Regular method
 description for laboratory records is different with more technical information and as I said
 for number of elements. Let me know if this is OK?
Vesna


At 06:02 PM 6/26/2013, you wrote:


Hi,


so sorry to trouble you but the EPA asked me for their files to have the
 methods description that was used. Would you kindly send that to me
 please? Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


Vesna Slavkovich, MS
Laboratory Manager
Trace Metals Core Facility
Mailman School of Public Health at Columbia University
650 W 168th ST room 1614
New York, NY 10032
Phone: 212-305-1033
Fax: 212-342-4127
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From: Drumm, Heather
To: Lobdell, Danelle
Subject: FW: printing of the fact sheet for East Liverpool Community Meeting
Date: Thursday, June 27, 2013 7:16:54 AM
Attachments: East Liverpool Factsheet Tabloid.pdf


It looks like they were able to do it all on one page.  Looks great!
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: Tarpley, Keith 
Sent: Wednesday, June 26, 2013 4:59 PM
To: Lobdell, Danelle; Garges, J. Brian
Cc: Drumm, Heather
Subject: RE: printing of the fact sheet for East Liverpool Community Meeting
 
Danelle,
 
I have your fact sheets printed. I’m attaching the print file I used to print them out in case someone
 else ever prints them. You can pick them up anytime outside our office. B-178
 
Thanks,
 
Keith Tarpley
SRA
 


From: Lobdell, Danelle 
Sent: Tuesday, June 25, 2013 5:04 PM
To: Garges, J. Brian
Cc: Drumm, Heather; Tarpley, Keith
Subject: RE: printing of the fact sheet for East Liverpool Community Meeting
 
Hi Brian and Keith,
 
Attached is the final fact sheet for the East Liverpool Community Meeting. If I could have 100 copies of
 this fact sheet by July 8th that would be great. I am over at the Human Studies Facility in Chapel Hill. If I
 need to come to RTP to pick up, let me know. The fact sheet has a total of four pages. I was wondering
 instead of having two sheet front to back stapled if it would be possible to have the copies printed so that
 it folds with the 2 pages front to back? That way, all four pages are together and do not need to worry if
 pages get torn off from staples.
 
Thank you,
 
Danelle
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Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Garges, J. Brian 
Sent: Tuesday, June 18, 2013 10:29 AM
To: Lobdell, Danelle
Cc: Drumm, Heather; Tarpley, Keith
Subject: RE: printing of the fact sheet for East Liverpool Community Meeting
 
Hi Danelle,
 
Happy to print the fact sheets for you.  Please just send Keith Tarpley an email when you are ready. 
 If you could give a weeks notice that would be the best.
 
Thanks,
Brian
 


From: Lobdell, Danelle 
Sent: Monday, June 10, 2013 4:37 PM
To: Garges, J. Brian
Cc: Drumm, Heather
Subject: printing of the fact sheet for East Liverpool Community Meeting
 
Hi Brian,
 
Can you print for me the fact sheet that will be going to East Liverpool? In my discussions today with Liz
 Blackburn, she indicated that you could possibly print for me the fact sheet for the East Liverpool
 Community Meeting. I will need 100 copies. There are 4 pages to the fact sheet which can be printed
 duplex.  I think I can probably carry with me on plane. If that is true, I will need to have the copies by July
 9th. I leave for the meeting on July 10th. I am awaiting for final clearance from Liz on the fact sheet which
 I think should be coming within the next week or so. If you are able to print, when would you need the
 fact sheet?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    







MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: map
Date: Tuesday, February 04, 2014 5:10:44 PM
Attachments: Kornblith_INSposter_02042014.pdf


Hi Danelle,  I suppose you did not get anything re a map from Michelle? 
 We probably really need to have it in the latest on Friday. 
Thanks much, please let me know. Sounds like she worked hard to prepare
 these tables.....


Rosemarie
PS Here is Erica's rev poster.


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu



mailto:rosemarie.bowler@gmail.com

mailto:rbowl@sfsu.edu

mailto:Lobdell.Danelle@epa.gov

mailto:rbowl@sfsu.edu






Association Between Long-term Environmental 
Mn Exposure and Verbal Fluency In 



Community-Dwelling Adults 
Erica S. Kornblith, M.A.1 and Rosemarie Bowler, Ph.D., M.P.H.2 



1California School of Professional Psychology at Alliant International University 
2San Francisco State University 



 



	

	

 



• Mn, a paramagnetic metal, is a naturally-
occurring element that is essential for normal 
functioning and is found in the body in small 
amounts.  
•  Mn can be neurotoxic in large doses; 
overexposure may be associated with 
cognitive, motor and mood symptoms.  
• Environmental Mn exposure often occurs in 
low doses over long periods of time, 
compared to often brief, high-dose 
occupational Mn exposure. 
• Mn may accumulate in the brain over time, 
and consideration of  exposure duration is 
gaining recognition as an important 
determinant in the course of human 
neurotoxicity.  	

• Even at low doses, chronic long-term 
exposure to Mn may result in neurotoxicity, 
including delayed and long-term impairment 
in cognition, motor functioning, mood, and 
physical health 	

 
  



 



 
 



 



 



Methods 
Overall Study Design	




• Analysis of archival data collected  from three Ohio, USA towns with previously identified high levels of 
airborne Mn from industrial pollution (Marietta and East Liverpool) and one demographically similar, 
unexposed control town (Mt. Vernon)	

• Part of a large-scale EPA-funded cross-sectional epidemiological study on the neuropsychological 
implications of environmental Mn exposure in adult residents living near an Mn source, this study 
examined data from a subsample of residents with 50 years or more of residency in their respective towns   	

	




 



 
	
	
Measures	




Inclusion Criteria 
• At least 10 years residency in town	

• Received a recruitment letter (up to 2 members/ 
household)	

• Residing up to 2 air miles W/NW from point 
source (East Liverpool only)	

• Residing in 45750 zip code (Marietta only)	




	




Exclusion Criteria 
• Pregnant or breastfeeding	

• Occupational exposure to pesticides, fungicides, CO, or heavy metals 
requiring a doctor’s visit	

• Psychiatric, neurological, or hepatic medical diagnosis	

• Treatment for alcohol or drug dependence	

• Head injury or stroke: hospitalization > 1 day	

• Previous or current employment at Mn source plants	

• Having lived in Marietta (East Liverpool only) or East Liverpool 
(Marietta only)	




	




Participants	




Sample Characteristics 
• Randomly selected from households meeting duration of residency and location criteria	

• Marietta: 16 men, 11 women, aged 50-73; East Liverpool: 19 men, 28 women, aged 50-75	

• Mt. Vernon: 8 men, 14 women, aged 50-75 	




Introduction 



• Hypothesis 1: Exposed residents will have 
lower scores on a measure of verbal fluency 
(an aspect of executive function) compared to 
unexposed residents.	




• Hypothesis 2: Mn exposure will predict 
verbal fluency scores over and above the 
contribution of age, education, household 
income and estimated premorbid verbal IQ.	




Data Analysis	




• Hypothesis 1: Verbal fluency scores for exposed 
residents (M=105.74, 66th percentile) verbal fluency 
scores were 8.25 standard score units (.52 standard 
deviation) lower than unexposed (M=113.86, 82nd 
percentile). 	

Hypothesis 2: Mn exposure predicted verbal fluency 
scores over and above the contribution of IQ and 
income (R2



change=.045, Fchange=4.45, p<.05).  
•  The model including age, education, household 



income and premorbid verbal IQ accounted for 
14.1% of the variance in verbal fluency score 
(total R square=.141).	




Studies in neurotoxicology have rarely reported the 
use of verbal fluency tests as metrics of executive 
function.  These results, taken together with previous 
research on chronic low-dose Mn exposure, indicate 
that long-term residency in Mn-exposed towns may 
have an impact on verbal fluency that cannot be 
accounted for by age, education, premorbid verbal 
IQ, or household income.	




	




Abstract 
This study of residents in three Ohio, USA 
towns environmentally exposed to manganese 
(Mn) examined relationships among exposure 
and verbal fluency in older adults with and 
without chronic, long-term environmental Mn 
exposure.  Results of a regression analysis 
showed that exposed individuals performed 
worse on a measure of verbal fluency, even 
after controlling for age, education, household 
income and estimated premorbid verbal IQ.	




Marietta, OH and Eramet Marietta	
 East Liverpool, OH and SH Bell Little England Facility	

	




Results 



Conclusion •  Mn exposure: dichotomous based on town of residence	

•  Yearly household income: 11 categories, each with a $9,999 range (most residents earned between $50,000 & 



$59,999 per year)	

•  Premorbid verbal IQ: The WAIS-III Similarities subtest was used as a proxy for permorbid verbal IQ (age-



adjusted scaled scores; M=10.09, SD=2.87) 	

•  Verbal fluency: Animal Naming test (standard scores adjusted for age and education; M=107.62, SD=15.79) 	

	




In order to examine the predictive relationship of interest, household income and estimated premorbid verbal IQ were 
entered into the hierarchical linear regression model as covariates at block one.  The Mn exposure variable was entered 
at block two. 	
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Figure 1. Participant Demographics.	




Figure 2. Regression model predicting verbal fluency score from household income, estimated 
premorbid verbal IQ, and Mn exposure.	




0	  



10	  



20	  



30	  



40	  



50	  



60	  



70	  



Mean	  Age	   Mean	  Years	  of	  Educa9on	   Mean	  Years	  of	  Residency	  



Exposed	  



Control	  



M=60.65	  
SD=7.24	  



M=60.77	  
SD=7.88	  



M=57.72	  
SD=6.96	  



M=57.32	  
SD=7.11	  



M=13.11	  
SD=2.5	  



M=13.4	  
SD=2.42	  



Disclaimer: The views and conclusions expressed in this poster presentation do not necessarily reflect EPA policy	














From: Bollweg, George
To: Tyson, MaryPat
Cc: Lobdell, Danelle
Subject: FW: question
Date: Wednesday, March 27, 2013 11:11:28 AM
Attachments: UnMerged Feedback Letter East Liverpool.pdf


FYI per your request
 


From: Lobdell, Danelle 
Sent: Wednesday, March 27, 2013 11:08 AM
To: Bollweg, George
Subject: RE: question
 
Hi George,
 
Here is the non-merged version of the feedback letter. The results you see are NOT a participants results,
 just examples that were used when submitting to IRB for approval.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Wednesday, March 27, 2013 9:38 AM
To: Lobdell, Danelle
Subject: question
 
Hi Danelle – yesterday MaryPat Tyson (our branch chief) asked me if I had or can get a copy of the
 letter Rosemarie sent to E. Liverpool participants announcing the 4/18/13 East Liverpool public
 meeting.  I don’t think I have it.  If you have it, can you send it when you get a chance?     thanks
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Rosemarie Bowler, Ph.D. 
8371 Kent Drive 



El Cerrito, CA 94530 
Tel: 510/236-5599 
Fax: 510/236-3370 



 
 



Page 1 of 2 
 



February 11, 2013 
 
NAME 
ADDRESS 
TOWN 
 
Dear XXXXX XXXXXXXX, 
 
We thank you for participating in the East Liverpool Community Health Study investigating the possible health 
effects of manganese exposure in adults. Our apologies for the delay in contacting you with your individual 
results of the Health Study we conducted in November 2011. We were waiting for additional funding from U.S. 
EPA to hold a community feedback meeting and wanted to make sure the information regarding the dates for 
the community feedback meeting was sent together with your personal results. 
 
Enclosed you will find your personal results of the neurological and neuropsychological testing, as well as the 
results of your blood analysis. Thank you for providing your information to us. If you have questions about your 
individual results, please email your questions to:ohstudy@sfsu.edu or you can contact me at 510-236-5599.  
 
Additionally, we will be presenting the group results at the public meeting on April 18, 2013. In addition to 
myself and my research colleagues, there will be representatives from both Ohio EPA and U.S. EPA agencies, 
as well as state public health officials to answer any of your questions.   
 



 
East Liverpool Community Health Study Results Meeting: 



Date: April 18, 2013 
Time: 7:00 p.m. – 8:30 p.m. 



Location:  Kent State University 
Slak Shak Meeting Room 



400 East 4th Street 
East Liverpool, Ohio 43920 



 
 



We very much appreciate your participation in this community study of airborne manganese exposure 
in adults.  It has been a privilege to have your cooperation in our study and we encourage you to contact us if 
you have additional questions or concerns you would like to discuss.  
 
 
Sincerely,  
 



 
 
Rosemarie Bowler, Ph.D., M.P.H. 
 











Rosemarie Bowler, Ph.D. 
8371 Kent Drive 



El Cerrito, CA 94530 
Tel: 510/236-5599 
Fax: 510/236-3370 
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Dear XXXX XXXXX                        
The tables below show the behavioral and laboratory test results from your participation in the 2011 East Liverpool 
Community Health study investigation of effects of air manganese exposure on adults in the community of East Liverpool, 
Ohio.     
 
Neuropsychological & Neurological Test Results: 



Area of function: Description: Results: 



Motor Speed Speed of performance of both hands Within Normal Limits 



Other Motor Strength, manual dexterity, and tremor Within Normal Limits 



Tremor – Left Hand  Left hand tremor Outside of Normal Range 



Tremor – Right Hand Right hand tremor Outside of Normal Range 



Movement Body stability, muscle tone, reflexes Outside of Normal Range 



Attention Attention, concentration, short-term memory Within Normal Limits 



Visual Memory Long-term visual memory Within Normal Limits 



Auditory Memory Long-term auditory memory Within Normal Limits 



Cognitive Flexibility Ability to perform complicated tasks Within Normal Limits 



Mood Emotional functioning Within Normal Limits 



If any of your test results are different from those found in the general population (outside of the normal range), you are advised 
to consult with your family doctor or a local healthcare provider. Please note that any medical care will be at your own 
expense. Note: Test results outside of the normal range may not result in a diagnosis. 
 
Blood Analyses Results: 



Lab test Your Value Found in General Population 



Manganese (Mn) 1 15.79 µg/L 4.0  to 15 µg/L 



Lead (Pb) 2 1.62 µg/dL 1.40 to 4.20 µg/dL 



Cadmium (Cd) 2 0.6 µg/L 0.3 to 1.3 µg/L 



Mercury (Hg) 2 0.31 µg/L 0.3 to  1.9 µg/L 



Ferritin (Ferr-S) 2 63.34 ng/mL Female: 10 – 120 ng/mL 
Male: 20 – 250 ng/mL 



1http://www.atsdr.cdc.gov/toxprofiles/tp151.html – Chapter 1, p 8 
2Based on National Health and Nutrition Survey years 2003-2004, U.S. general population upper 50th and 95th 
percentile.  



Note: The measurement of an environmental chemical in a person’s blood does not by itself mean that the chemical causes disease 
 
Toenail Analyses Results: 



Lab test Your Value Found in General Population 



Manganese (Mn)  No sample provided Normal values are not yet fully established 



 













From: Tyson, MaryPat
To: Nash, Carlton; Bollweg, George
Subject: FW: Marietta Times: Possible negative neurological link from manganese
Date: Thursday, July 18, 2013 11:05:00 AM


 


 


From: Czerniak, George 
Sent: Thursday, July 18, 2013 8:52 AM
To: Tyson, MaryPat
Subject: FW: Marietta Times: Possible negative neurological link from manganese
 


 


 


From: Speizman, Elissa 
Sent: Thursday, July 18, 2013 8:37 AM
To: Hedman, Susan; Mathur, Bharat; Czerniak, George
Cc: Rowan, Anne; Cannon, Phillippa
Subject: Marietta Times: Possible negative neurological link from manganese
 


 The Marietta Times
 


Possible negative neurological link from
 manganese
Recent results online
July 18, 2013
By Jasmine Rogers (jrogers@mariettatimes.com) , The Marietta Times


Airborne manganese may be correlated to some negative neuropsychological health effects,
 including decreased motor functions and hand tremors, according to recently-released results of
 an ongoing study in Ohio.


The possible link was downplayed in Marietta more than three years ago when researchers led by
 Dr. Rosemarie Bowler of San Fransisco State University presented the results of their 2009 study,
 measuring manganese exposure and neurological functioning of adult Marietta residents.


The study was expanded to East Liverpool in late 2011 and data released from that study last
 week showed a more definitive link, noted Dick Wittberg, Washington County Health
 Commissioner and Director of the Mid-Ohio Valley Health Department.


"When they got through with us and they presented, they were not willing to say any adults
 suffered any health consequences. And now they are saying that," said Wittberg, looking over
 results posted on the Environmental Protection Agency's website.


In Marietta, the airborne metal material is produced and released into the air through Eramet
 Marietta's smelting process. In East Liverpool, residents are exposed to manganese through raw
 products storage and packaging facility S.H. Bell, according to the report.


Eramet has made significant strides to reduce manganese emissions over the past several years,
 said Joy Frank-Collins, a spokeswoman for Eramet Marietta.


Fact Box
Manganese and health effects
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- Increased exposure to airborne manganese may be related to neuropsychological health effects.


- Adult residents in manganese-exposed Marietta and East Liverpool were studied, tested and
 compared to residents in Mount Vernon where there is no airborne manganese source.


- The recent results of the East Liverpool study show that residents there have slightly higher
 concentrations of manganese in their blood and perform worse than the two comparison cities in
 a handful of neuropsychological tests.


- The possible effects of manganese exposure on children ages 7 to 9 were recently studied in
 Marietta and are currently being analyzed.


- A study of manganese-exposed children in the same age group is planned for East Liverpool in
 the near future.


Source: Dr. Erin Haynes and www.epa.gov/nheerl/mnstudy


"To date we've done about $40 million worth of investments in the facility that have continued to
 decrease the alloy emissions and increase sustainability of the plant," she said.


Among other things, the plant installed an emissions abatement system that has dramatically
 decreased emissions since the local manganese study, and they are continually looking at ways
 to improve, she said.


S. H. Bell has also consistently lowered manganese emissions over the past several years,
 according to the report.


While manganese levels in the blood were within normal ranges in all three towns, the levels were
 higher in the manganese-exposed cities and highest in East Liverpool residents, noted University
 of Cincinnati environmental health researcher Dr. Erin Haynes.


Haynes was not a part of the study, but has been conducting a similar study of manganese effects
 in children ages 7 to 9 in Marietta and will soon be expanding the study to East Liverpool.


"We wanted total life exposure-children who have lived in the cities their entire lives and in utero,"
 she said.


The results of the Marietta testing are still being analyzed, said Haynes, but there is already a
 hope that she will able to secure more grant money to revisit the same test subjects later in
 adolescents, she said.


In the adults study, testing results in both cities and in a city with no airborne manganese source
 were compared.


The study found that East Liverpool residents scored worse on a number of neurological
 functioning tests than in Marietta or comparison city Mount Vernon, said Wittberg.


East Liverpool scored worse than both cities on word reading, motor speed, motor strength and
 motor tactile tests, according to study results.


East Liverpool residents also had greater instances of postural sway and hand tremors, said
 Wittberg.


"These are the same types of thing associated with lead and mercury exposures and we know the
 effects those things have on infants and children and my suspicion is that we're going to be
 ending up with the same conclusion with manganese," he said.


Wittberg is worried that even though exposure rates have been reduced, the manganese could
 have a negative health impact on children, whose still-developing brains are more susceptible to
 neurological problems.


"My concern has always been what does it do to the children. Because these things they are
 talking about are already having a neurological effect on adults and their brain is already
 formed," he said.


Data from the adult study will continue to be analyzed. Current analysis is available on the EPA's
 website at www.epa.gov/nheerl/mnstudy/.


The Marietta Times
700 Channel Lane , Marietta, OH 45750 | 740-373-2121
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From: Lobdell, Danelle
To: Rosemarie Bowler; roelsharry@telenet.be; Colledge, Michelle; Cheryl.beseler@colostate.edu; Hudgens, Edward;


 Bollweg, George
Subject: FW: normal ranges for samples from November 2011
Date: Tuesday, July 30, 2013 12:16:00 PM


 
From: Richards, Judy 
Sent: Tuesday, July 30, 2013 1:14 PM
To: Lobdell, Danelle
Subject: RE: normal ranges for samples from November 2011
 
These are the normal ranges for the kits I use.
 
Ferritin:
 
Male:  7 to 253 ng/ml
Female:  2-110 ng/ml
 
ALT:
 
10-35 U/l
 
AST:
 
Up to 40 U/l
 
GGT:
 
Male:  <50 U/l
Female:  < 30 U/l
 
Judy
 


From: Lobdell, Danelle 
Sent: Tuesday, July 30, 2013 12:05 PM
To: Richards, Judy
Subject: normal ranges for samples from November 2011
 
Hi Judy,
 
It has been a long time. We are currently analyzing the biomarkers for an upcoming paper and I am
 looking through my emails with you and the data that you sent and do not see normal values for ferritin,
 ALT, AST, and GGT. Samples were ran on November 16, 2011.
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
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Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: meeting announcement
Date: Thursday, June 06, 2013 3:15:40 PM
Attachments: Revised MeetingAnnouncement. East Liverpool.6.6.13.doc


Hi Danelle,
actually it was a big tough to get this out of the mailmerge but here it is
 and you can feel free to make revisions.  We have to get this done today
 so Vihra can insert it in the main program tomorrow when she is coming
 for a luncheon in her honor of her and her baby Elza.


Thanks. I have students there on Monday so we can try to get it out that
 day. 
Call me or send me back your suggestions.


Thanks much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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8371 Kent Drive



El Cerrito, CA 94530


Tel: 510/236-5599



Fax: 510/236-3370





June 10, 2013


Address of participant


Dear XXX


We would like to inform you that we have now rescheduled the  East Liverpool Community Health Study Meeting to give you feedback of the group results of our study investigating the possible health effects of manganese exposure in adults in East Liverpool. Our apologies for having to cancel the prior scheduled meeting on April 18, 2013. We will are inviting you now to come to our  


East Liverpool Community Health Study Results Meeting:



Date: July 11, 2013



Time: 7:00p.m. – 8:30p.m.



Location:  Kent State University 



  Slak Shak Meeting Room


400 East 4th Street


    East Liverpool, Ohio 43920


We very much appreciate your participation in this community study of airborne manganese exposure in adults and hope you can attend. It has been a privilege to have your cooperation in our study and if you have additional questions or concerns you would like to discuss we can do so at the meeting. 


Sincerely, 


[image: image2.png]


Rosemarie Bowler, Ph.D., M.P.H.










From: Lobdell, Danelle
To: Hudgens, Edward
Subject: FW: review of deadlines please
Date: Wednesday, June 12, 2013 2:33:00 PM
Attachments: TimeTable.EPAMs.1.and2.xlsx


StatementofWork.p24-29.doc


Hi Ed,
 
Here is her proposed timeline… I think these dates fit with what is in contract. Can you double check?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, June 10, 2013 4:05 PM
To: Bollweg, George; Lobdell, Danelle
Subject: review of deadlines please
 
Hi George and Danelle,


finally, after 20 minutes of searching,  here is the Time Table I figured out
 some time ago for the first and 2nd ms.  Also I enclose the Statement of
 Work that I will include so it will be clear that these timelines are necessary
 for sending the "deliverables" (manuscripts) in the Base Year, Year 1 and
 Year 2.
Any feedback is very much appreciated.  I want to include those with an
 explanation when we set our next total group conference call on the 24th,
 at 12 noon EDT.


Thanks so much,


Rosemarie
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Sheet1


			Description of work			1st Paper (Bowler et al)			2nd Paper (Roels et al)


			Title and Outline of Paper			1-Sep-13			30-Oct-13


			Co-author comments 			Sept 15 2013			15-Nov-13


			Analyses requests			Sept 15 2013-			Nov 15 -2013


			Analyses completed			15-Oct-13			 Dec 15-2013


			Draft of Introduction, Methods, References			October 15 2013			Dec 15 - 30


			Co-author comments 			1-Nov-13			Jan 3-2014


			Integration and revision of sections			15-Nov			Jan 17-2014


			Draft of Results			Nov 30-13			Jan 31-2014


			Co-author comments 			Dec 15-2013			Feb 15-2014


			Integration and revision of sections			Dec 30-2013			March 3-2014


			Draft of Discussion - submission of final draft			Feb 13-14			March 17-2014


			Co-author comments 			Feb 27-14			April 1-2014


			Submission for review to EPA			March 10-14			April 16-2014


			In EastLiverpool.Manuscripts.EPAPublishingNotes:TimeTable.EPAMs.1and2
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Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Bollweg, George
To: Tyson, MaryPat; Nash, Carlton; Cannon, Phillippa
Cc: Lobdell, Danelle
Subject: FW: Marietta Times: Possible negative neurological link from manganese
Date: Thursday, July 18, 2013 12:13:55 PM


FYI


From: Rosemarie Bowler [mailto:rosemarie.bowler@gmail.com] 
Sent: Thursday, July 18, 2013 10:08 AM
To: Bollweg, George; Lobdell, Danelle; Drumm, Heather
Cc: Rosemarie Bowler
Subject: Re: Marietta Times: Possible negative neurological link from manganese
 


please forward to your PR dept. this is a complete mis-statement. dr wittberg knows well I reported
 on group findings and NEVER stated no individual had any health effects at all. please include this in
 ANY response. it is totally untrue I ever stated this and I don't understand why he says this. I
 certainly think there should be a rebuttal. what can be done?


thanks


Rosemarie


 


On Jul 18, 2013, at 7:29 AM, "Bollweg, George" <bollweg.george@epa.gov> wrote:


FYI per Phillippa’s request, sorry if a repeat.  I haven’t yet read it…


From: Cannon, Phillippa 
Sent: Thursday, July 18, 2013 9:01 AM
To: Lobdell, Danelle; Drumm, Heather; Bollweg, George
Subject: Fw: Marietta Times: Possible negative neurological link from manganese
 


It looks like the reporter went ahead with her story using the fact sheet. Can you
 forward to Dr. Bowler? I'm forwarding from a Blackberry and don't have her email
 address saved on the device.


From: Speizman, Elissa
Sent: Thursday, July 18, 2013 8:36:58 AM
To: Hedman, Susan; Mathur, Bharat; Czerniak, George
Cc: Rowan, Anne; Cannon, Phillippa
Subject: Marietta Times: Possible negative neurological link from manganese
 


 The Marietta Times
 


Possible negative neurological link
 from manganese
Recent results online
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July 18, 2013
By Jasmine Rogers (jrogers@mariettatimes.com) , The Marietta Times


Airborne manganese may be correlated to some negative neuropsychological health
 effects, including decreased motor functions and hand tremors, according to
 recently-released results of an ongoing study in Ohio.


The possible link was downplayed in Marietta more than three years ago when
 researchers led by Dr. Rosemarie Bowler of San Fransisco State University
 presented the results of their 2009 study, measuring manganese exposure and
 neurological functioning of adult Marietta residents.


The study was expanded to East Liverpool in late 2011 and data released from that
 study last week showed a more definitive link, noted Dick Wittberg, Washington
 County Health Commissioner and Director of the Mid-Ohio Valley Health
 Department.


"When they got through with us and they presented, they were not willing to say any
 adults suffered any health consequences. And now they are saying that," said
 Wittberg, looking over results posted on the Environmental Protection Agency's
 website.


In Marietta, the airborne metal material is produced and released into the air
 through Eramet Marietta's smelting process. In East Liverpool, residents are
 exposed to manganese through raw products storage and packaging facility S.H.
 Bell, according to the report.


Eramet has made significant strides to reduce manganese emissions over the past
 several years, said Joy Frank-Collins, a spokeswoman for Eramet Marietta.


Fact Box
Manganese and health effects


- Increased exposure to airborne manganese may be related to neuropsychological
 health effects.


- Adult residents in manganese-exposed Marietta and East Liverpool were studied,
 tested and compared to residents in Mount Vernon where there is no airborne
 manganese source.


- The recent results of the East Liverpool study show that residents there have
 slightly higher concentrations of manganese in their blood and perform worse than
 the two comparison cities in a handful of neuropsychological tests.


- The possible effects of manganese exposure on children ages 7 to 9 were recently
 studied in Marietta and are currently being analyzed.


- A study of manganese-exposed children in the same age group is planned for East
 Liverpool in the near future.


Source: Dr. Erin Haynes and www.epa.gov/nheerl/mnstudy


"To date we've done about $40 million worth of investments in the facility that have
 continued to decrease the alloy emissions and increase sustainability of the plant,"
 she said.


Among other things, the plant installed an emissions abatement system that has
 dramatically decreased emissions since the local manganese study, and they are
 continually looking at ways to improve, she said.


S. H. Bell has also consistently lowered manganese emissions over the past several
 years, according to the report.


While manganese levels in the blood were within normal ranges in all three towns,
 the levels were higher in the manganese-exposed cities and highest in East
 Liverpool residents, noted University of Cincinnati environmental health researcher
 Dr. Erin Haynes.


Haynes was not a part of the study, but has been conducting a similar study of
 manganese effects in children ages 7 to 9 in Marietta and will soon be expanding
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 the study to East Liverpool.


"We wanted total life exposure-children who have lived in the cities their entire lives
 and in utero," she said.


The results of the Marietta testing are still being analyzed, said Haynes, but there is
 already a hope that she will able to secure more grant money to revisit the same
 test subjects later in adolescents, she said.


In the adults study, testing results in both cities and in a city with no airborne
 manganese source were compared.


The study found that East Liverpool residents scored worse on a number of
 neurological functioning tests than in Marietta or comparison city Mount Vernon,
 said Wittberg.


East Liverpool scored worse than both cities on word reading, motor speed, motor
 strength and motor tactile tests, according to study results.


East Liverpool residents also had greater instances of postural sway and hand
 tremors, said Wittberg.


"These are the same types of thing associated with lead and mercury exposures and
 we know the effects those things have on infants and children and my suspicion is
 that we're going to be ending up with the same conclusion with manganese," he
 said.


Wittberg is worried that even though exposure rates have been reduced, the
 manganese could have a negative health impact on children, whose still-developing
 brains are more susceptible to neurological problems.


"My concern has always been what does it do to the children. Because these things
 they are talking about are already having a neurological effect on adults and their
 brain is already formed," he said.


Data from the adult study will continue to be analyzed. Current analysis is available
 on the EPA's website at www.epa.gov/nheerl/mnstudy/.
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Colledge, Michelle; Cheryl.beseler@colostate.edu; Lobdell, Danelle; Julian, Jaime; Vihra Gocheva; Erica Kornblith;


 Bollweg, George
Subject: new tables
Date: Thursday, January 30, 2014 2:00:47 PM
Attachments: Tables motor ms v1_27.14.docx


Hi All,


the data analyses of the motor and tremor tests showed even better results
 than we had before! thank you Michelle and Jaime. Unfortunately we won't
 be able to finish the paper for one week as we have to wait for Cheryl to
 run her models.


See enclosed tables, the others stay the same  but we are sending them,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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Table 1.  Demographic and exposure characteristics for 100 Marietta residents and 86 East Liverpool


Residents, 2009-2011.


			Resident characteristic


			Marietta


(n=100)


			East Liverpool


(n=86)


			Differences by town





			Categorical characteristics


			N  (%)


			N  (%)


			p-value





			Sex


   Male


   Female


			


45  (45.0)


55  (55.0)


			


31  (36.1)


55  (63.9)


			





0.22





			Employment status


   Unemployed


   Employed/student


			


39   (39.0)


61  (61.0)


			


38  (44.7)


47  (55.3)


			





0.43





			Annual household income


   $0 to $19,999


   $20,000 to $39,999


   $40,000 to $69,999


   $ 70,000 and above


			


11  (11.9)


26  (28.3)


25  (27.2)


30  (32.6)


			


22  (28.2)


23  (29.5)


13  (16.7)


20  (25.6)


			











0.04





			Continuous characteristics


			Mean ± SD


			Mean ± SD


			p-value





			Age


			54.4±9.9


			56.0±11.9


			0.28





			Years of education


			14.6±2.7


			12.9±2.2


			<0.0001





			Body mass index *


			28.9±6.4


			27.4±5.6


			0.17





			Serum ferritin, μg/L


   Male


   Female


			


189.6±180.3


85.2±107.5


			


215.3±177.3


93.2±120.8


			


0.34


0.91





			Blood cadmium, μg/L 


			0.53±0.53


			0.71±0.62


			0.005





			Blood mercury, μg/L


			1.38±1.89


			0.55±0.41


			<0.0001





			Blood lead, μg/L


			15.6±9.52


			16.4±11.0


			0.57





			Blood manganese, μg/L


   Male


   Female


			


8.83±1.87


10.3±3.88


			


10.14±3.24


10.42±3.97


			


0.04


0.93





			Years of residence in town


			36.1±15.8


			47.0±16.4


			<0.0001





			Distance from Mn source (air miles)


			4.75±1.64


			1.12±0.493


			<0.0001





			Mn air concentration, μg/m3


			0.184±0.131


			0.269±0.376


			0.001








* BMI missing for 8 Marietta and 3 East Liverpool participants






Table 2.  Bivariate associations between motor function tests and indicators of exposure to air-Mn in 100 residents in Marietta and 86 residents in East Liverpool, Ohio.


			Motor  test


			Marietta


Mean±SD


			EL


Mean±SD


			Town differences


t-statistic 1


(p-value)


			Distance from  source


Correlation 2


(p-value)





			Finger Tapping, dominant hand


			47.89±10.97





			40.89±8.50





			4.88


 (<0.0001)


			-0.27


(<0.0001)





			Finger Tapping, non-dominant hand


			46.41±9.36





			41.41±9.64





			3.57


 (0.0005)


			-0.21


(0.005)





			Dynamometer, dominant hand


			36.57±8.63





			30.55±8.41





			4.77


 (<0.0001)


			-0.052


(0.483)





			Dynamometer, non-dominant hand


			37.93±8.93





			33.43±7.48





			2.99 


 (0.003)


			0.009


(0.908)





			Grooved pegboard, dominant hand


			49.86±9.79





			45.99±11.23





			2.51


  (0.013)


			-0.059


(0.427)





			Grooved pegboard non-dominant hand


			48.75±10.26





			46.98±11.07





			1.13


  (0.26)


			-0.15


(0.040)








1 T-test except for grooved pegboard non-dominant hand which used a Wilcoxon 2-sample test


2 Spearman correlation coefficient





Table 3.  Bivariate associations between age-adjusted tremor test z-scores and indicators of exposure to air-Mn in 100 residents in Marietta and 86 residents in East Liverpool, Ohio.


			Tremor  test


			Marietta


Mean±SD


			EL


Mean±SD


			Town differences


t-statistic 1


(p-value)


			Distance from  source


Correlation 2


(p-value)





			Intensity, right hand  


			0.12±0.08


			0.13±0.05


			2.05


  (0.04)


			0.177


  (0.016)





			Center Frequency , right hand


			4.29±2.00


			7.96±2.28


			9.05


  (<0.0001)


			0.348


  (<0.0001)





			Harmonic Index , right hand:


			0.95±0.02


			0.83±0.06


			3.43


  (0.0007)


			-0.373


  (<0.0001)





			Intensity , left hand


			0.13±0.10


			0.13±0.05


			2.32


  (0.02)


			0.201


  (0.006)





			Center Frequency,  left hand


			4.16±2.12


			7.96±2.37


			8.89


  (<0.0001)


			0.351


  (<0.0001)





			Harmonic Index, left hand:


			0.95±0.02


			0.83±0.06


			7.97


  (<0.0001)


			[bookmark: _GoBack]-.376


  (<0.0001)








1 Wilcoxon 2-sample test


2 Spearman correlation coefficient









Table 4.  Spearman correlations (p-values) between measures of tremor and motor function.


			


			Finger Tapping


Dominant Hand


			Finger Tapping


Non-Dominant Hand


			Dynamometer


Dominant Hand


			Dynamometer


Non-Dominant Hand


			Grooved


Pegboard


Dominant Hand


			Grooved


Pegboard


Non-Dominant Hand





			Center Frequency,


Left Hand


			-0.31  


(<0.0001)


			-0.25 


 (0.0007)


			-0.26


  (0.0004)


			-0.20


  (0.007)


			-0.09


(0.21)


			-0.03


(0.69)





			Center Frequency,


Right Hand


			-0.27 


 (0.0002)


			-0.23


  (0.0018)


			-0.21


  (0.004)


			-0.10


  (0.16)


			-0.04


(0.59)


			0.00


(0.97)





			Harmonic Index,


Left Hand


			0.23  


(0.0016)


			0.21


  (0.004)


			0.25


  (0.0006)


			0.18 


 (0.01)


			0.11


(0.13)


			-0.02


(0.80)





			Harmonic Index,


Right Hand


			0.14  


(0.05)


			0.28


  (0.0002)


			0.12


  (0.09)


			0.08


  (0.28)


			0.09


(0.22)


			0.05


(0.53)





			Tremor Intensity,


Left Hand


			-0.13 


 (0.07)


			-0.13


  (0.07)


			-0.15


  (0.04)


			-0.005 


 (0.95)


			-0.03


(0.64)


			-0.10


(0.20)





			Tremor Intensity,


Right Hand


			-0.11 


 (0.12)


			-0.10


  (0.18)


			-0.10


  (0.18)


			0.07


  (0.36)


			-0.06


(0.40)


			-0.10


(0.16)











Figure 1. Recruitment process and outcomes by town.





Figure 2.  Structural equation modeling showing that household income significantly partially mediates the association between distance from the Mn source and finger-tapping speed in East Liverpool and Marietta residents, 2009-2011.
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Marietta (14,515 residents)








East Liverpool (13,089 residents)








Letters mailed








1,732








1,309








Undeliverable letters (% of mailed)








163 (9.4%)








96 (7.3%)








Reachable residents (returned card or phone call)








357








436








Interested residents (% of recheable)








264 (74.0%)








192 (44.0%)








Eligible residents (% of interested)








122 (46.2%)








123 (64.1%)








Tested residents (% of eligible)








100 (82.0%)








86 (69.9%)








76


Number of households studied 
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From: Lobdell, Danelle
To: Hudgens, Edward
Subject: FW: review of deadlines please
Date: Wednesday, June 12, 2013 2:34:46 PM
Attachments: TimeTable.EPAMs.1.and2.xlsx


StatementofWork.p24-29.doc


Hi Ed,
Here is her proposed timeline… I think these dates fit with what is in contract. Can you double check?
Thanks,
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, June 10, 2013 4:05 PM
To: Bollweg, George; Lobdell, Danelle
Subject: review of deadlines please
Hi George and Danelle,


finally, after 20 minutes of searching, here is the Time Table I figured out
 some time ago for the first and 2nd ms. Also I enclose the Statement of
 Work that I will include so it will be clear that these timelines are necessary
 for sending the "deliverables" (manuscripts) in the Base Year, Year 1 and
 Year 2.
Any feedback is very much appreciated. I want to include those with an
 explanation when we set our next total group conference call on the 24th,
 at 12 noon EDT.


Thanks so much,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Nash, Carlton
To: Braverman, Carole; Bollweg, George; Lobdell, Danelle; Cannon, Phillippa
Subject: FW: Meeting Request for RA
Date: Thursday, May 02, 2013 4:01:21 PM


George Czerniak’s  secretary will be proceeding to set this up.
 
 
 


From: Nash, Carlton 
Sent: Thursday, May 02, 2013 3:53 PM
To: Hoffman, Kimberly
Cc: Tyson, MaryPat
Subject: Meeting Request for RA
 
Kim---
 
We are requesting a briefing for the RA on the manganese RARE project in Ohio. Felicia has asked
 about it.
 
We are  asking for the following dates in this priority:


1)      May 13or 14 or 15
2)      May 8 or 9
3)      May 20


 
The invitees, should be:
 
Susan Hedman
Bharat Mathur
George Czerniak
Danelle Lobdell
Carol Braverman
George Bollweg
Mary Pat Tyson
Carlton Nash
Phillippa Cannon
 
Thanks!
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From: Lobdell, Danelle
To: Drumm, Heather
Subject: participant letter
Date: Wednesday, April 03, 2013 10:46:00 AM
Attachments: participant letter cancellation.docx


Hi Heather,
 
Here is the draft participant letter that Rosemarie will be sending out.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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April 5, 2013





Name


Address








Dear XXXX,





We thank you for participating in the East Liverpool Community Health Study investigating the possible health effects of manganese exposure in adults. In February we sent your individual results and announced that we would be coming to your community on April 18, 2013 to provide the group results. Unfortunately, we now need to cancel this meeting due to a medical emergency.  We will send you a letter informing you when we will reschedule this important meeting.





We very much appreciate your participation in this community study of airborne manganese exposure in adults. It has been a privilege to have your cooperation in our study and we encourage you to contact us if you have additional questions or concerns either through email ohstudy@sfsu.edu or telephone 510-236-5599. Dr. Bowler will be available to respond after April 12, 2013.





Sincerely,











Rosemarie Bowler, Ph.D., M.P.H.







From: Nash, Carlton
To: Daugherty, James; Tyson, MaryPat
Cc: Sieffert, Margaret
Subject: FW: weekly highlights
Date: Thursday, August 22, 2013 2:48:25 PM


 
 


From: Sieffert, Margaret 
Sent: Thursday, August 22, 2013 1:35 PM
To: Nash, Carlton
Subject: weekly highlights
 
 
 
Issue: School Air Toxics Monitoring Initiative – Gary and East Chicago, IN and Marietta and
 East Liverpool, OH
 
 
The draft reports were shared with OEPA and IDEM on August 15.  We heard back from OEPA
 verbally on August 20.  They did not have any comments regarding the reports.  We received an
 email from IDEM on August 23 with comments and are reviewing them now. 
 
A note was prepared last week for the RA informing her of the project status, and inquiring if she
 wanted more information.  We still anticipate finalizing them by the end of September.
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From: Colledge, Michelle
To: Rosemarie Bowler; Harry Roels; Cheryl.beseler@colostate.edu; Vihra Gocheva; Lobdell, Danelle; Julian, Jaime
Cc: Wilder, Lynn (ATSDR/DCHI/OD)
Subject: FW: Mn manuscript
Date: Friday, April 05, 2013 4:04:36 PM


All:
 
See Lynn’s email below!!! I need emails from each of you saying you approve this manuscript, and we are CLEAR!
 
Thx and happy weekend,
Michelle
 
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
 


From: Wilder, Lynn (ATSDR/DCHI/OD) [mailto:lxw2@cdc.gov] 
Sent: Friday, April 05, 2013 3:49 PM
To: Colledge, Michelle
Cc: Gillig, Richard (Rick) (ATSDR/DCHI/CB)
Subject: Mn manuscript
 
Hi Michelle,
I’m about ready to hit the “approve” button but need you to send me the “we are good with this
 manuscript” emails from each co-author.  I’ll upload them into documentum 4 U and then send it
 along.  It’s picky but it’s an automatic kick back if the OS doesn’t see them.
 
Have a great weekend!
Lynn
 
Lynn Wilder, Ph.D., CIH
Associate Director for Science
Division of Community Health Investigations, ATSDR
4770 Buford Highway, NE (F-59)
Atlanta, GA 30341
770-488-3688
678-814-5142 (C)
lwilder@cdc.gov
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=20FA592058B44FA4B2FC724A8DB2241B-MCOLLEDG

mailto:rosemarie.bowler@gmail.com

mailto:roelsharry@telenet.be

mailto:Cheryl.beseler@colostate.edu

mailto:vgocheva@gmail.com

mailto:Lobdell.Danelle@epa.gov

mailto:Julian.Jaime@epa.gov

mailto:lxw2@cdc.gov

mailto:lwilder@cdc.gov






From: Lobdell, Danelle
To: Bollweg, George
Subject: participant letters
Date: Wednesday, April 03, 2013 12:55:00 PM
Attachments: participant letter cancellation.docx


Hi George,
 
Attached is the draft letter to go out to participants.  Can you take a look?  I did put in a line about sending
 them notification about the rescheduled meeting.  Do you think there is anything in this letter that will
 cause your managers heartburn?  If you need to share, go ahead.  We need to send these letters out to
 participants by tomorrow afternoon (that is when Rosemarie will have her students availability to help her
 since she can’t really see well).
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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April 5, 2013





Name


Address








Dear XXXX,





We thank you for participating in the East Liverpool Community Health Study investigating the possible health effects of manganese exposure in adults. In February we sent your individual results and announced that we would be coming to your community on April 18, 2013 to provide the group results. Unfortunately, we now need to cancel this meeting due to a medical emergency.  We will send you a letter informing you when we will reschedule this important meeting.





We very much appreciate your participation in this community study of airborne manganese exposure in adults. It has been a privilege to have your cooperation in our study and we encourage you to contact us if you have additional questions or concerns either through email ohstudy@sfsu.edu or telephone 510-236-5599. Dr. Bowler will be available to respond after April 12, 2013.





Sincerely,











Rosemarie Bowler, Ph.D., M.P.H.







From: Bollweg, George
To: Patel, Shilpa; Dickens, Brian
Subject: FW: weekly highlights
Date: Thursday, October 31, 2013 8:49:17 AM


FYI in case you don’t already have this
 


From: Sieffert, Margaret 
Sent: Thursday, October 31, 2013 8:02 AM
To: Jones, Kathya
Cc: Nash, Carlton; Bollweg, George
Subject: weekly highlights
 
George might have more information to provide related to the manganese study if this needs more
 background. 
 
Issue: Class Action Lawsuit in East Liverpool, OH
 
We were informed that there is a class action lawsuit being prepared by 3 law firms based on the
 EPA manganese study in East Liverpool, Ohio.  The website is www.eastliverpoolpollution.com.
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From: Colledge, Michelle
To: Rosemarie Bowler; Harry Roels; Cheryl.beseler@colostate.edu; Vihra Gocheva; Lobdell, Danelle; Julian, Jaime
Cc: Wilder, Lynn (ATSDR/DCHI/OD)
Subject: FW: Mn manuscript
Date: Friday, April 05, 2013 4:04:36 PM


All:
 
See Lynn’s email below!!! I need emails from each of you saying you approve this manuscript, and we are CLEAR!
 
Thx and happy weekend,
Michelle
 
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
 


From: Wilder, Lynn (ATSDR/DCHI/OD) [mailto:lxw2@cdc.gov] 
Sent: Friday, April 05, 2013 3:49 PM
To: Colledge, Michelle
Cc: Gillig, Richard (Rick) (ATSDR/DCHI/CB)
Subject: Mn manuscript
 
Hi Michelle,
I’m about ready to hit the “approve” button but need you to send me the “we are good with this
 manuscript” emails from each co-author.  I’ll upload them into documentum 4 U and then send it
 along.  It’s picky but it’s an automatic kick back if the OS doesn’t see them.
 
Have a great weekend!
Lynn
 
Lynn Wilder, Ph.D., CIH
Associate Director for Science
Division of Community Health Investigations, ATSDR
4770 Buford Highway, NE (F-59)
Atlanta, GA 30341
770-488-3688
678-814-5142 (C)
lwilder@cdc.gov
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Colledge, Michelle
Cc: Lobdell, Danelle
Subject: postpone conf call on May 7 please
Date: Monday, May 06, 2013 5:33:47 PM


Hi Michelle,


Danelle and I would like to postpone the conf call with the big group till we
 get the final clearance and are just a little further along.  Please cancel that
 call to everyone and we will let you know when we are ready.


Thanks much


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Wagner, Jaime
To: Patel, Shilpa
Subject: FW: Mn timeline
Date: Friday, March 29, 2013 12:35:24 PM
Attachments: 2013March 29,R5MnTimeline.docx


I’m not sure this is of interest to you, but considering our discussion yesterday, I thought you might
 want to take a look.  It’s still draft, but it hits the highlights.
 


From: Bollweg, George 
Sent: Friday, March 29, 2013 10:36 AM
To: Wagner, Jaime
Subject: Mn timeline
 
Hi Jaime – if you have time today, can you take a look at this timeline?  It’s for a Monday a.m. 4/1/13


 manager meeting.              The timeline is MaryPat Tyson’s idea of something to help orient the 19th


 floor regarding why/how/when we became interested in airborne Mn. 
 
Any input is appreciated, but I know it’s short notice (and who knows if/how it will be used), so no
 big deal if you’re booked today.     thanks
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3/29/13


Partial history of EPA, ATSDR, OH EPA and OH Department of Health involvement in study of airborne manganese (Mn) in Ohio








1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with SH Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR deploys three additional air monitors in Marietta OH vicinity





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 (ctd.)	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges.





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim, Bowler et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests, but states that the subtle effects and current understanding of biologic plausibility reduce the possibility that airborne Mn is causally related 





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is 4/18/13 East Liverpool public meeting to present preliminary health study results to the community.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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From: Saterson, Kathryn
To: Lobdell, Danelle
Subject: FYI FW: More E. Liverpool Materials
Date: Wednesday, March 27, 2013 3:35:34 PM


Hi Danelle
 
Just fyi, to know the communications folks are following your RARE project.
 
Kathryn
 
Kathryn A. Saterson, Ph.D.
Assistant Lab Director
Sustainable and Healthy Community Research Program
National Health and Environmental Effects Research Laboratory
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
 
Phone: 919-541-2535
 
From: Hubbard, Carolyn 
Sent: Wednesday, March 27, 2013 4:24 PM
To: Saterson, Kathryn; Geller, Andrew; Slimak, Michael
Subject: RE: More E. Liverpool Materials
 
Thanks. I’m RMS challenged and had no idea how to find it! FYI I listened in on a call about the public
 meeting they are planning for April- but Renee Marshall, who is our ACE communications lead, is
 going to follow it from here on out.
 
Carolyn
 


From: Saterson, Kathryn 
Sent: Wednesday, March 27, 2013 4:08 PM
To: Hubbard, Carolyn; Geller, Andrew; Slimak, Michael
Subject: RE: More E. Liverpool Materials
 
Yes. This is a RARE project under SHC task 2.2.1.6. managed by Danelle Lobdell of
 NHEERL’s EPHD division.
 
There is text in RMS under that task.
 
Kathryn A. Saterson, Ph.D.
Assistant Lab Director
Sustainable and Healthy Community Research Program
National Health and Environmental Effects Research Laboratory
U.S. Environmental Protection Agency
Research Triangle Park, NC 27711
 
Phone: 919-541-2535
 
From: Hubbard, Carolyn 
Sent: Wednesday, March 27, 2013 1:15 PM
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To: Geller, Andrew; Slimak, Michael; Saterson, Kathryn
Subject: FW: More E. Liverpool Materials
 
HI Mike, Andrew and Kathryn,
 
Are you familiar with this RARE project (see attached fact sheet)? I’m told it falls under SHC, is that
 right?
 


From: Drumm, Heather 
Sent: Monday, March 25, 2013 1:27 PM
To: Hubbard, Carolyn
Subject: More E. Liverpool Materials
 
Hi Carolyn – Here’s some info that you might find helpful, particularly if you’re on Wednesday’s call:
 


1)      Background/Timeline of the project.
2)      Updated factsheet.  Still draft.
3)      Mn FAQ from OH Dept. of Health (will be passed out at the meeting)
4)      Slides


 
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 








From: Bollweg, George
To: diane.mcclure@epa.state.oh.us; Paul Koval (paul.koval@epa.state.oh.us)
Cc: Lobdell, Danelle
Subject: potential WTI questions at 7/11/13 E. Liverpool publc meetings
Date: Wednesday, June 19, 2013 2:57:34 PM


Hi Diane – my understanding is that Paul K. is on vacation and you’re handling E. Liverpool questions
 in his absence.  If not, let me know.
 
I was anticipating how to respond to potential public questions about the WTI incinerator at our
 7/11/13 E. Liverpool public meetings presenting preliminary results of the airborne Mn health
 study.  I think we plan to say that the scope of the health study was Mn from SH Bell (based on
 much prior work) and does not include potential emissions from WTI. 
 
Can we say anything about WTI emissions and health?  Do we know anything about their recent
 enforcement history and/or violations, if any?  I don’t think we plan to go into detailed responses,
 but I’d like to know who the knowledgeable parties would be (e.g. OH EPA?  ODH?).  Our R5
 enforcement staff suggested asking OH staff about this - I assume OH EPA is involved with WTI (is
 that correct?).
 
Let me know if you have any thoughts.
 
thanks, George B.
312-353-5598
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From: Suero, Mary Ann
To: Bollweg, George; Master, Edward
Subject: FYI / Marietta Times, Ohio. : Study shows manganese linked to neurological problems
Date: Thursday, July 18, 2013 3:16:22 PM


Study shows manganese linked to neurological problems
Airborne manganese may be correlated to some negative neuropsychological health
 effects, including decreased motor functions and hand tremors, according to recently-
released results of an ongoing study in East Liverpool, Ohio.
Marietta Times, Ohio.
http://www.mariettatimes.com/page/content.detail/id/553010/Possible-negative-
neurological-link-from-manganese.html?nav=5002
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From: Lobdell, Danelle
To: Colledge, Michelle
Subject: FW: Next week meeting about community meeting
Date: Wednesday, April 17, 2013 8:48:00 AM


FYI about Cheryl's availability for May 9th.


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:         
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


-----Original Message-----
From: cbeseler [mailto:cbeseler@lamar.colostate.edu]
Sent: Wednesday, April 17, 2013 9:44 AM
To: Lobdell, Danelle
Subject: RE: Next week meeting about community meeting


 Hi Danelle,


 Thanks for straightening me out.  I thought the e-mails were responding  to Harry.


 Anytime on April 23 is fine -- so 2 pm MST is good.  May 9 at noon MST  is okay if the meeting goes about an
 hour.
 After that, I am on my way to Denver.


 This does get quite confusing.


 Cheryl


 On Wed, 17 Apr 2013 13:36:43 +0000, "Lobdell, Danelle"
 <Lobdell.Danelle@epa.gov> wrote:
> Hi Cheryl,
>
> These are two different calls.  The proposed April 23rd meeting is to
> discuss game plan for community meeting only. The proposed meeting on
> May 9th is to discuss papers.
>
> On April 23rd, you are not available after  12PM mountain time, is
> that correct?  The proposed time for this day was 2 PM mountain.
>
>
>
> Danelle T. Lobdell, Ph.D., M.S.
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> Epidemiologist
> National Health and Environmental Effects Research Laboratory
> Environmental Public Health Division
> Mail:
> USEPA
> MD 58A
> Research Triangle Park, NC 27711
> Package Delivery:
> USEPA Human Studies Facility
> 104 Mason Farm Rd, Room 52
> Chapel Hill, NC 27514-4512
> Phone: 919-843-4434     Fax: 919-966-7584
>
> -----Original Message-----
> From: cbeseler [mailto:cbeseler@lamar.colostate.edu]
> Sent: Wednesday, April 17, 2013 9:30 AM
> To: Lobdell, Danelle
> Cc: Rosemarie Bowler; Bollweg, George; Colledge, Michelle; Vihra
> Gocheva
> Subject: Re: Next week meeting about community meeting
>
>
>  Hi,
>
>  Either of the dates and times proposed are fine with me.  Either
> April
>  23 or May 9 (but noon at the latest).
>
>  Cheryl
>
>  On Tue, 16 Apr 2013 20:39:49 +0000, "Lobdell, Danelle"
>  <Lobdell.Danelle@epa.gov> wrote:
>> Would Tuesday April 23rd at 4 PM Eastern (3PM Central, 2 PM Mountain,
>> 1 PM Pacific) work for everyone?
>>
>> DANELLE T. LOBDELL, PH.D., M.S.
>>
>> Epidemiologist
>>
>> National Health and Environmental Effects Research Laboratory
>>
>> Environmental Public Health Division
>>
>> MAIL:
>>
>> USEPA
>>
>> MD 58A
>>
>> Research Triangle Park, NC 27711
>>
>> PACKAGE DELIVERY:
>>
>> USEPA Human Studies Facility
>>
>> 104 Mason Farm Rd, Room 52
>>
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>> Chapel Hill, NC 27514-4512
>>
>> Phone: 919-843-4434 Fax: 919-966-7584








From: Bollweg, George
To: Lobdell, Danelle
Subject: question
Date: Wednesday, March 27, 2013 8:37:54 AM


Hi Danelle – yesterday MaryPat Tyson (our branch chief) asked me if I had or can get a copy of the
 letter Rosemarie sent to E. Liverpool participants announcing the 4/18/13 East Liverpool public
 meeting.  I don’t think I have it.  If you have it, can you send it when you get a chance?     thanks
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From: Lobdell, Danelle
To: Bollweg, George
Subject: Fw: July 11th EL meeting
Date: Monday, June 17, 2013 3:29:24 PM


Hi George,
Do you want to let Greg know you will be talking also?


From: Stein, Greg
Sent: Monday, June 17, 2013 2:52:12 PM
To: Rosemarie Bowler; Lobdell, Danelle; Bollweg, George; Colledge, Michelle
Subject: RE: July 11th EL meeting
 
It will be here soon!!  So, I understand that I will be moderating the meeting?  Very good.  Dr. Bowler
 and Dr. Colledge will be the only presenters, correct? 
 
Talk soon,
 
G


From: rosemarie.bowler@gmail.com [rosemarie.bowler@gmail.com] on behalf of Rosemarie Bowler
 [rbowl@sfsu.edu]
Sent: Monday, June 17, 2013 2:44 PM
To: Lobdell.Danelle@epamail.epa.gov; Stein, Greg; Bollweg.George; Colledge.michelle@epa.gov
Subject: Fwd: July 11th EL meeting


Hi All, I just want to keep you in the loop re the message I sent to Jelayne
 Dray.


Thanks,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Rosemarie Bowler <rbowl@sfsu.edu>
Date: Mon, Jun 17, 2013 at 11:39 AM
Subject: Re: July 11th EL meeting
To: "Dray, Jelayne" <Jelayne.Dray@odh.ohio.gov>


Dear Jelayne,
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thank you for remembering, yes we are planning to be there as scheduled
 and l look forward to seeing you and your Board again in less than 1
 month!


Warm greetings for a good months,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Mon, Jun 17, 2013 at 7:32 AM, Dray, Jelayne <Jelayne.Dray@odh.ohio.gov> wrote:
Good morning Rosemarie,
     I hope this message finds you well.  I just wanted to confirm that everything is still on schedule
 with regard to your July 11th visit to East Liverpool.  We have our regularly monthly scheduled BOH
 meeting this Thursday and I plan on announcing your visit at this meeting.  Thank you.  Hope you
 have a good day.
Jelayne


Jelayne Dray RN, MSN
Health Commissioner
East Liverpool City Health District
126 West Sixth Street
East Liverpool, Ohio 43920
Phone: 330-386-7400 
Fax: 330-386-7403
jelayne.dray@odh.ohio.gov
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on
 the contents of this communication is prohibited. If you have received this e-mail in error,
 please notify the sender via telephone or return e-mail and immediately delete this e-mail


This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Lobdell, Danelle
To: "Stein, Greg"
Subject: FW: Next week meeting about community meeting
Date: Tuesday, April 16, 2013 4:15:00 PM


OOPs…. Sorry Greg. Did not include you on this email.  Would you be available for a call next week
 about the community meeting?
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Lobdell, Danelle 
Sent: Tuesday, April 16, 2013 4:40 PM
To: 'Rosemarie Bowler'; Bollweg, George; Colledge, Michelle; 'cbeseler'; Vihra Gocheva
Subject: Next week meeting about community meeting
 
Would Tuesday April 23rd at 4 PM Eastern (3PM Central, 2 PM Mountain, 1 PM Pacific) work for
 everyone?
 
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Lobdell, Danelle
To: Drumm, Heather; Wade, Tim; Cascio, Wayne
Subject: Fw: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Friday, July 12, 2013 11:24:59 AM
Attachments: image002.png
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From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Sent: Friday, July 12, 2013 11:22:16 AM
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg,
 George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Manganese results shared with health
 board, community
July 12, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
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 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.


The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."


Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.


Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.


 



http://www.reviewonline.com/page/content.detail/id/567830/Manganese-results-shared-with-health-board--community.html?nav=5008#license-567830





Article Photos


 
http://www.reviewonline.com/page/content.detail/id/567830/Manganese-results-shared-with-
health-board--community.html?nav=5008
 
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail



http://www.reviewonline.com/page/content.detail/id/567830/Manganese-results-shared-with-health-board--community.html?nav=5008

http://www.reviewonline.com/page/content.detail/id/567830/Manganese-results-shared-with-health-board--community.html?nav=5008






From: Lobdell, Danelle
To: "Stein, Greg"
Subject: FW: Next week meeting about community meeting
Date: Tuesday, April 16, 2013 4:15:00 PM


OOPs…. Sorry Greg. Did not include you on this email.  Would you be available for a call next week
 about the community meeting?
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Lobdell, Danelle 
Sent: Tuesday, April 16, 2013 4:40 PM
To: 'Rosemarie Bowler'; Bollweg, George; Colledge, Michelle; 'cbeseler'; Vihra Gocheva
Subject: Next week meeting about community meeting
 
Would Tuesday April 23rd at 4 PM Eastern (3PM Central, 2 PM Mountain, 1 PM Pacific) work for
 everyone?
 
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Lobdell, Danelle
To: Hudgens, Edward
Subject: Fw: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Friday, July 12, 2013 11:25:49 AM
Attachments: image002.png
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From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Sent: Friday, July 12, 2013 11:22:16 AM
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg,
 George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
 
Manganese results shared with health
 board, community
July 12, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
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 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.


The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."


Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.


Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.
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From: Lobdell, Danelle
To: Colledge, Michelle
Subject: FW: Next week meeting about community meeting
Date: Wednesday, April 17, 2013 8:48:00 AM


FYI about Cheryl's availability for May 9th.


Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:         
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584


-----Original Message-----
From: cbeseler [mailto:cbeseler@lamar.colostate.edu]
Sent: Wednesday, April 17, 2013 9:44 AM
To: Lobdell, Danelle
Subject: RE: Next week meeting about community meeting


 Hi Danelle,


 Thanks for straightening me out.  I thought the e-mails were responding  to Harry.


 Anytime on April 23 is fine -- so 2 pm MST is good.  May 9 at noon MST  is okay if the meeting goes about an
 hour.
 After that, I am on my way to Denver.


 This does get quite confusing.


 Cheryl


 On Wed, 17 Apr 2013 13:36:43 +0000, "Lobdell, Danelle"
 <Lobdell.Danelle@epa.gov> wrote:
> Hi Cheryl,
>
> These are two different calls.  The proposed April 23rd meeting is to
> discuss game plan for community meeting only. The proposed meeting on
> May 9th is to discuss papers.
>
> On April 23rd, you are not available after  12PM mountain time, is
> that correct?  The proposed time for this day was 2 PM mountain.
>
>
>
> Danelle T. Lobdell, Ph.D., M.S.
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> Epidemiologist
> National Health and Environmental Effects Research Laboratory
> Environmental Public Health Division
> Mail:
> USEPA
> MD 58A
> Research Triangle Park, NC 27711
> Package Delivery:
> USEPA Human Studies Facility
> 104 Mason Farm Rd, Room 52
> Chapel Hill, NC 27514-4512
> Phone: 919-843-4434     Fax: 919-966-7584
>
> -----Original Message-----
> From: cbeseler [mailto:cbeseler@lamar.colostate.edu]
> Sent: Wednesday, April 17, 2013 9:30 AM
> To: Lobdell, Danelle
> Cc: Rosemarie Bowler; Bollweg, George; Colledge, Michelle; Vihra
> Gocheva
> Subject: Re: Next week meeting about community meeting
>
>
>  Hi,
>
>  Either of the dates and times proposed are fine with me.  Either
> April
>  23 or May 9 (but noon at the latest).
>
>  Cheryl
>
>  On Tue, 16 Apr 2013 20:39:49 +0000, "Lobdell, Danelle"
>  <Lobdell.Danelle@epa.gov> wrote:
>> Would Tuesday April 23rd at 4 PM Eastern (3PM Central, 2 PM Mountain,
>> 1 PM Pacific) work for everyone?
>>
>> DANELLE T. LOBDELL, PH.D., M.S.
>>
>> Epidemiologist
>>
>> National Health and Environmental Effects Research Laboratory
>>
>> Environmental Public Health Division
>>
>> MAIL:
>>
>> USEPA
>>
>> MD 58A
>>
>> Research Triangle Park, NC 27711
>>
>> PACKAGE DELIVERY:
>>
>> USEPA Human Studies Facility
>>
>> 104 Mason Farm Rd, Room 52
>>
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>> Chapel Hill, NC 27514-4512
>>
>> Phone: 919-843-4434 Fax: 919-966-7584








From: Tyson, MaryPat
To: Nash, Carlton
Subject: Fw: Ohio School Air Toxics data release
Date: Thursday, March 07, 2013 1:10:08 PM


 


From: Koval, Paul
Sent: Thursday, March 07, 2013 8:57:30 AM
To: Tyson, Mary
Cc: bob.hodanbosi@epa.state.oh.us
Subject: RE: Ohio School Air Toxics data release


Thanks MaryPat, as far as I know we have received no calls or comments on the
 release, but thank you so much for the head’s up.  PK
 


From: Tyson, Mary [mailto:tyson.marypat@epa.gov] 
Sent: Thursday, February 28, 2013 2:47 PM
To: Hodanbosi, Bob; Koval, Paul
Cc: Nash, Carlton; Sieffert, Margaret; Czerniak, George
Subject: Ohio School Air Toxics data release
 
Hello Bob and Paul - I wanted to let you know that the additional School Air Toxics monitoring data
 conducted at East Elementary School (East Liverpool, OH) and Warren Elementary School (Marietta,
 OH) has been posted to the website.  The Ohio Valley Education Center (Marietta, OH) and Neale
 Elementary School (Vienna, WV) have the Warren Elementary School data on their page.  The
 website can be found at http://www.epa.gov/schoolair/schools.html.   We have also been in contact
 with school officials to notify them that the data has been released.  


I also wanted to take this opportunity to thank you and your staff for all the assistance you have
 provided throughout this project.   We are grateful for your cooperation--this project couldn't have
 been successful without your help!  We look forward to continue working with you as the additional
 reports are released for the monitoring conducted in East Liverpool and Marietta, OH.
 
If you have any questions, please give me a call.  Thanks.
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From: Nash, Carlton
To: Bollweg, George
Subject: FW: Ohio Air Toxics Highlights/Concerns/FYI
Date: Tuesday, March 04, 2014 12:54:26 PM
Attachments: 2013 Highlights OHIO.docx


 
 


From: Williams, Jennifer 
Sent: Thursday, March 07, 2013 11:34 AM
To: Nash, Carlton
Cc: Tyson, MaryPat; Phillips, Sharleen
Subject: Ohio Air Toxics Highlights/Concerns/FYI
 
Good morning all,
 
Attached is the Ohio Air Toxics Highlights/Concerns/FYI document for background information in
 relation to the Ohio EnPPA call for your reference.
 
Thank you,
Jennifer L Williams
Environmental Scientist
U.S. Environmental Protection Agency Region 5
Air and Radiation Division
Air Toxics and Assessment Branch
Toxics and Global Atmosphere Section
(312) 886-6074
Williams.JenniferL@EPA.gov
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Ohio Highlights/Concerns/FYI





Highlights





School Monitoring Initiative – As a follow-up to EPA’s initial School Air Toxics initiative, monitoring continued through FY2012 in two communities where the initial monitoring showed elevated manganese levels.  EPA’s follow-up monitoring has been completed in East Liverpool and Marietta, OH.  The data underwent quality assurance and Region 5 is drafting the final reports. The additional monitoring data and the report for Life Skills and Academy of Arts and Sciences in Warren, OH were publically released on the EPA SAT website on October 18, 2012.


OEPA has been very cooperative and has made every effort to assist EPA with this project, and EPA appreciates their efforts.  Both the main OEPA office and the local offices have been exceptionally well-prepared and have exceeded our expectations.  





National Emissions Inventory - Ohio submitted a 2011 criteria and HAP inventory to the Emission Inventory System (EIS), meeting the December 2012 deadline.  We commend Ohio for being the first State in Region 5 to submit an inventory in 2012 and having submitted information for more sources than previous inventories. A QA window opened in February 2013 for one month and another will open in April-May 2013 for additional submissions.  OAQPS sent a letter to each State detailing the completeness of the 2011 submissions as of early February 2012 and asking that States address any completeness issues during the upcoming QA windows. We also appreciate Ohio’s strong participation in the ERTAC area source effort.  





SH Bell Enforcement Completion – SH Bell has completed all of its Mn reduction efforts that were required by the Findings and Orders as well as some additional requests.   US EPA is evaluating if any additional reduction efforts are necessary.





High Risk Point Sources – Review of the NATA High Risk Point Sources within the region are currently on track with completion due at the end of this fiscal year. We commend Ohio’s review of the list (2011) in identifying facilities that had incorrect emissions or were closed in an attempt to characterize the validity of concerns about these facilities.





Concerns





HMIWI State Plan - Ohio has an existing State Plan which EPA approved in 2007.  EPA revised the Emission Guidelines (EG) in 2009.  Ohio should submit a revised State Plan to address the 2009 EG revisions.  However, Ohio has decided to wait until 2014 because that is when their State rule is required to be reviewed.  At that time, Ohio will decide whether they would like to withdraw the rule and have the revised Federal Plan apply or submit a revised State Plan.  EPA would like Ohio to do this earlier since the revised Federal Plan will be finalized in 2013, making it confusing for sources to know how to comply.





FYI





Epidemiologic study of airborne manganese exposure and health affects in Ohio adults- Since 2009 the USEPA RARE Program has funded study of exposure to and health effects of airborne manganese in Ohio adults.  Following nearly a decade of community interest and concern, residents of Marietta, Mt. Vernon and East Liverpool Ohio have been studied via neurological and neuropsychological tests, questionnaires and biological sampling.  Results from Marietta (near a large industrial airborne Mn source) and Mt. Vernon (no large industrial airborne Mn source) were published in 2011 and 2012 in the professional literature.  In 2013 USEPA extended this work through a contract with San Francisco State University (Rosemarie Bowler, principal investigator) to compare and combine Marietta and Mt. Vernon results with those from East Liverpool where another large airborne Mn source is located.  USEPA ORD, R5 and Ohio state agencies are coordinating preparation of the initial combined results for presentation at an April 2013 East Liverpool public meeting.





Region 5 Auto-body NESHAP Environmental Results Program (ERP)- Currently, all project milestones have been reached except with respect to the final report drafting.  Going forward, all effort will be spent on data analysis, reporting development, and outreach on the project outcomes.  A project extension was approved by EPA to allow for more time to prepare a completed report.  The final report is now expected to be finished by Spring 2013.





Utility Mercury and Air Toxics Standards –On February 16, 2012, EPA published the final Mercury and Air Toxics Standards for hazardous air pollutant emissions from new and existing coal- and oil-fired power plants. The compliance date for existing sources is April 16, 2015. EPA has proposed updates to the new source standards, with a target date for finalizing the new source requirements by March of 2013. Like other MACT standards, this regulation allows permitting authorities to grant one-year extensions to the compliance date. EPA anticipates that states will receive some requests for compliance extensions, given the need to schedule installations of controls on a large number of sources without disrupting electricity supply.





Administer the Great Lakes Air Deposition (GLAD) Program - Ohio is using their FY2013 funding to continue efforts that support mercury monitoring.  However, Region 5 is still awaiting their summary of their FY2012 GLAD work.  We anticipate that states will receive the same level of funding in FY2014 of $152,000.  We request that all states develop their GLAD project now, inn concurrence with these PPA discussions.  





Modeling Issues - Changes to the NAAQS over the last few years have impacted dispersion modeling activities and we recognize there have been many issues associated with modeling for the new standards, particularly the new 1-hour standards for NO2 and SO2.   Additionally, required analyses for secondarily formed PM2.5 and ozone for single sources present a challenge.  EPA has released guidance and modeling tools that have helped address many of the issues, although challenges remain.   As we confront these, continued interaction between OEPA and Region 5 is important and will promote consistency throughout the region and help ensure timely processing of regulatory submittals.
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From: Wade, Tim
To: Lobdell, Danelle
Subject: Fw: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Tuesday, April 02, 2013 11:29:54 AM


Danelle- if you can get me the slides by COB today I can review. If not send them to everyone
 tomorrow when they are ready. Thanks for doing this, great work on everything. Tim


From: Zenick, Hal
Sent: Tuesday, April 02, 2013 11:42:32 AM
To: Lobdell, Danelle; Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio


We will move to set up the video conference call for 4:30 tomorrow. Folks in RTP should meet in
 B310b. An invite will be forthcoming shortly.
Nathan,
In what room should the DC folks meet.
Thanks,
Hal


From: Lobdell, Danelle 
Sent: Tuesday, April 02, 2013 11:24 AM
To: Blackburn, Elizabeth; Zenick, Hal; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio, Wayne; Garges,
 J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
The briefing for the Region 5 RA is still set for this Thursday.
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584


From: Blackburn, Elizabeth 
Sent: Tuesday, April 02, 2013 11:13 AM
To: Lobdell, Danelle; Zenick, Hal; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio, Wayne; Garges,
 J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio


Hi Danelle
I’m clearly not the decision maker here but recommend that ORD senior management be
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 briefed before or close to the time that Region 5 senior management is briefed. I also
 recommend that the briefing be scheduled before the public meeting is rescheduled. I know
 there was some concern expressed about discussing the project with the public before the
 results are peer reviewed; it would be useful to have that issue clarified (which may or may
 not be relevant to the timing of the briefing).
My 2 cents.
Liz
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453


From: Lobdell, Danelle 
Sent: Tuesday, April 02, 2013 10:10 AM
To: Zenick, Hal; Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio, Wayne; Garges,
 J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Dear all,
I just spoke with the researcher who will be presenting the research findings at the East Liverpool public meeting
 and she has a medical emergency in which she will not be able to travel for 6 weeks. Given this, we probably need
 to postpone the public meeting in East Liverpool scheduled on April 18. I have a call this afternoon at 1 PM with the
 researcher and George Bollweg from Region 5 and will confirm with you all later today if the meeting will be
 postponed. If the public meeting is postponed, do we still want the briefing tomorrow? I would prefer to have the
 briefing later so that I can have more time preparing the briefing materials, but can proceed on if you still want the
 briefing tomorrow.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584


From: Zenick, Hal 
Sent: Monday, April 01, 2013 5:16 PM
To: Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
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In terms of setting up the meeting, we can go with 4:30 on Wednesday which fits with Bob’s
 schedule. While we can pursue video, at this time, we should probably plan on a conference call. I
 need a HQ number prior to sending out the invitations.


From: Blackburn, Elizabeth 
Sent: Monday, April 01, 2013 5:11 PM
To: Wade, Tim; Geller, Andrew; Zenick, Hal; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio


I added Nathan to the list.
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453


From: Wade, Tim 
Sent: Monday, April 01, 2013 5:08 PM
To: Geller, Andrew; Zenick, Hal; Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Is there anyone who can help with scheduling? After 3:00 on Wednesday was the time slot when
 Bob Kavloc was available and would give Danelle time to prepare. Thanks, Tim


From: Geller, Andrew 
Sent: Monday, April 01, 2013 4:08 PM
To: Zenick, Hal; Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines, Ronald; Cascio,
 Wayne; Wade, Tim; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Thanks Hal. Tim Wade responded to me – sounds like OSP is taking the lead on this. Tim has written
 to Heather Drumm to confirm.


From: Zenick, Hal 
Sent: Monday, April 01, 2013 4:01 PM
To: Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew; Lobdell, Danelle; Hines,
 Ronald; Cascio, Wayne; Wade, Tim; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
It appears that Andrew Geller is making the arrangements. Normally the lab would, but this is fine.
 From our side, the following people should be in the loop:
Wayne Cascio the DD
Tim Wade – the BC
Danelle Lobdell who should do the briefing
Ron Hines – ADH
Hal Zenick
I would also suggest Brian Garges from our communications team to assist, if needed.
Thanks
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From: Blackburn, Elizabeth 
Sent: Friday, March 29, 2013 11:49 AM
To: Hauchman, Fred; Zenick, Hal; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio


Hi Fred, Hal, and Mike
I mentioned the East Liverpool public meeting about RARE project involving manganese to
 Bob K. He recommended that the ORD front office be briefed ASAP as the Deputy RA for
 Region 5 is being briefed about the topic and will weigh in about whether or not to hold the


 public meeting on April 18th.
I’ll let you all set up the briefing as I’m not completely sure who should be involved.
Thanks!
Liz
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453


From: Drumm, Heather 
Sent: Monday, March 18, 2013 9:20 AM
To: Cannon, Phillippa
Cc: Blackburn, Elizabeth
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Hi Phillippa - 


Thanks for reaching out about the E. Liverpool meeting. I had already been in touch with Carole Braverman about it,
 and Danelle and I are playing phone tag.


Yes, please coordinate material reviews through me. As Liz mentioned in her email, I can be the POC for any ORD
 review needed.


I'll have to check the phone directory. I wasn't aware that my number wasn't listed. You can reach me at work at
 202.564.8239. Today I'm working from home: 202.271.9052.


-Heather


From: Cannon, Phillippa
Sent: Thursday, March 14, 2013 3:42 PM
To: Drumm, Heather
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio


Hi Heather, I work in the press office in Region 5. I have been copied on emails and draft press
 materials for an April 18 public meeting in E. Liverpool, Ohio to announce results of a health study
 conducted under an ORD contract. Since this is an ORD funded study and the San Francisco State U.
 scientist conducted the work under an ORD contract it seems like ORD communications should
 review and approve the materials. Danelle Lobdell in ORD and Carole Braverman who works for ORD
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 out of the Region 5 office mentioned your name as the appropriate communications contact.
 Danelle may have already been in touch with you. Are you the right person to review the materials?
 If not, can you provide another name? I would have telephoned, but your phone number is not
 showing up in the new email directory. My number is 312-353-6218.
Looking forward to hearing from you.
Phillippa Cannon


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:43 AM
To: Cannon, Phillippa
Subject: FW: Revised facts sheet -- 3-12-13 version attached
FYI – meant to include you on this regarding East Liverpool fact sheet. I mistakenly did not include
 you in the invite to yesterday’s workgroup call that focused on study results presented in the East
 Liverpool fact sheet. I think Greg Stein is working on a yet another revision. I will try to copy you
 from here on out on all similar items. Maybe via your and Carole Braverman’s suggestion, Heather
 Drumm from OSP is now also being copied regarding communications for the 4/18/13 East
 Liverpool public meeting. Some here in R5 also suggested that Danelle Lobdell’s name (rather than
 or in addition to my name) appear on the fact sheet.
Also - are we any closer to clarity regarding who originates the multiple other press items for the
 4/18/13 public meeting (e.g. press release, media outlet announcements, letters to editors, etc.;
 listed in Thurs March 7, 2013 @ 4:02 pm email from Danelle Lobdell to you and Dan Coberly)?
 Yesterday Danelle indicated this was still a bit up in the air.
Let me know if you have any ideas or suggestions – I want to help if I can, but don’t want to make
 things even more unwieldy given the growing number of people involved.
thanks


From: Lobdell, Danelle 
Sent: Wednesday, March 13, 2013 8:53 AM
To: Bollweg, George
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Yes, Carole suggested my name should go on. I would rather have both of our names on this… I think that a Regional
 presence should also be on the fact sheet.
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:49 AM
To: Lobdell, Danelle; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
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Thanks Danelle. Soon after sending that comment I re-read the fact sheet sentence, which seemed
 less like it was saying that SFSU received the contract in 2011 (which is what my comment was
 trying to address). So I agree that it’s okay as-is, no change needed.
BTW further R5 discussion yesterday (primarily intended to give credit where due) indicated that
 your name rather than mine should appear on the fact sheet given your heavy involvement and the
 funding source.


From: Lobdell, Danelle 
Sent: Tuesday, March 12, 2013 3:51 PM
To: Bollweg, George; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Hi George,
The first paragraph is true. Although the funding came from OSP (which is still ORD) RARE project, we used a
 contract mechanism for the study in November. No changes are needed for the first paragraph.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584


From: Bollweg, George 
Sent: Tuesday, March 12, 2013 4:48 PM
To: Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Thanks Greg et al. - my comments FYI (attached)


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, March 12, 2013 2:28 PM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Frey, Bob
Cc: Stein, Greg
Subject: Revised facts sheet -- 3-12-13 version attached
This is still a draft document. Once I hear back that we all agree on its content, it will be a final draft


 document, embargoed and not to be released before the April 18th meeting.
Once again dear colleagues, thank you for your help with these documents and the trust you have
 placed in me,
G
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
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Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Nash, Carlton
To: Bollweg, George
Subject: FW: Ohio Highlights/Concerns/FYI
Date: Tuesday, March 04, 2014 12:53:42 PM
Attachments: 2013 Highlights OHIO.docx


 
 


From: Williams, Jennifer 
Sent: Wednesday, March 06, 2013 1:28 PM
To: Nash, Carlton
Subject: Ohio Highlights/Concerns/FYI
 
Carl,
 
I attached the document to this e-mail. Let me know when you are available to discuss.
 
Thank you,
Jennifer L Williams
Environmental Scientist
U.S. Environmental Protection Agency Region 5
Air and Radiation Division
Air Toxics and Assessment Branch
Toxics and Global Atmosphere Section
(312) 886-6074
Williams.JenniferL@EPA.gov
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Ohio Highlights/Concerns/FYI





Highlights





School Monitoring Initiative – As a follow-up to EPA’s initial School Air Toxics initiative, monitoring continued through FY2012 in two communities where the initial monitoring showed elevated manganese levels.  EPA’s follow-up monitoring has been completed in East Liverpool and Marietta, OH.  The data underwent quality assurance and Region 5 is drafting the final reports.





The additional monitoring data and the report for Life Skills and Academy of Arts and Sciences in Warren, OH were publically released on the EPA SAT website on October 18, 2012.





OEPA has been very cooperative and has made every effort to assist EPA with this project, and EPA appreciates their efforts.  Both the main OEPA office and the local offices have been exceptionally well-prepared and have exceeded our expectations.  





National Emissions Inventory - Ohio submitted a 2010 criteria point source inventory to the Emission Inventory System (EIS) in September 2011, in accordance with the AERR, meeting the deadline.  We commend Ohio for being the first State in Region 5 to submit an inventory in 2011 and having submitted information for more sources than previous inventories (the 2010 inventory included criteria pollutants and HAPs).  We also appreciate Ohio’s participation in the ERTAC area source effort.   The start of 2012 means the start of data collection for 2011 emissions.  The 2011 NEI will be a full triennial NEI year of point, nonpoint, and mobile sources for both criteria pollutants and HAPs.  As with the previous submittals, the window for 2011 emissions will open on June 1 and close December 31, 2012.  The state is expected to make its submittal by the deadline.





SH Bell Enforcement Completion – SH Bell has completed all of its MN reduction efforts that were required by the Findings and Orders as well as some additional requests.   US EPA is evaluating if any additional reduction efforts are necessary.





Concerns





HMIWI State Plan - Ohio has an existing State Plan which EPA approved in 2007.  EPA revised the Emission Guidelines (EG) in 2009.  Ohio should submit a revised State Plan to address the 2009 EG revisions.  However, Ohio has decided to wait until 2014 because that is when their State rule is required to be reviewed.  At that time, Ohio will decide whether they would like to withdraw the rule and have the revised Federal Plan apply or submit a revised State Plan.  EPA would like Ohio to do this earlier since the revised Federal Plan will be finalized in 2013, making it confusing for sources to know how to comply.








FYI





Epidemiologic study of airborne manganese exposure and health effects in Ohio adults- Since 2009 the USEPA RARE Program has funded study of exposure to and health effects of airborne manganese in Ohio adults.  Following nearly a decade of community interest and concern, residents of Marietta, Mt. Vernon and East Liverpool Ohio have been studied via neurological and neuropsychological tests, questionnaires and biological sampling.  Results from Marietta (near a large industrial airborne Mn source) and Mt. Vernon (no large industrial airborne Mn source) were published in 2011 and 2012 in the professional literature.  In 2013 USEPA extended this work through a contract with San Francisco State University (Rosemarie Bowler, principal investigator) to compare and combine Marietta and Mt. Vernon results with those from East Liverpool where another large airborne Mn source is located.  USEPA ORD, R5 and Ohio state agencies are coordinating preparation of the initial combined results for presentation at an April 2013 East Liverpool public meeting.





Region 5 Auto-body NESHAP Environmental Results Program (ERP)- Currently, all project milestones have been reached except with respect to the final report drafting.  Going forward, all effort will be spent on data analysis, reporting development, and outreach on the project outcomes.  A project extension was approved by EPA to allow for more time to prepare a completed report.  The final report is now expected to be finished by Spring 2013.





Utility Mercury and Air Toxics Standards –On February 16, 2012, EPA published the final Mercury and Air Toxics Standards for hazardous air pollutant emissions from new and existing coal- and oil-fired power plants. The compliance date for existing sources is April 16, 2015. EPA has proposed updates to the new source standards, with a target date for finalizing the new source requirements by March of 2013. Like other MACT standards, this regulation allows permitting authorities to grant one-year extensions to the compliance date. EPA anticipates that states will receive some requests for compliance extensions, given the need to schedule installations of controls on a large number of sources without disrupting electricity supply.





Great Lakes Funding


OEPA still participates in the Great Lakes Atmospheric Deposition (GLAD) process with the Great Lakes Commission (GLC).  That project is expected to end at the end of FY2012.  EPA negotiated a mercury monitoring project with Ohio for the FY2011 GLAD funding and Ohio is continuing that project in FY2012.  EPA is currently working with all the States to determine the direction of any future (FY2013) GLAD dollars.  Ohio has responded to Region 5’s inquiry and noted that a portion of the Ohio allocated funds be given directly to the state for PBT work and the balance given to the GLC.





Modeling Issues - Changes to the NAAQS over the last few years have impacted dispersion modeling activities and we recognize there have been many issues associated with modeling for the new standards, particularly the new 1-hour standards for NO2 and SO2.   Additionally, required analyses for secondarily formed PM2.5 and ozone for single sources can present a challenge.  EPA has released guidance and modeling tools that have helped address many of the issues, although challenges remain.   As we confront these issues, interaction with OEPA is critical and we encourage OEPA to continue raising modeling concerns as they arise.  This will promote consistency throughout the region and help ensure timely processing of regulatory submittals.
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From: Margaret Sieffert
To: Sieffert, Margaret
Subject: Fw: SH Bell monitoring
Date: Thursday, October 31, 2013 11:00:27 AM


----- Forwarded by Margaret Sieffert/R5/USEPA/US on 10/31/2013 11:00 AM -----


From: mike walton <mike_wild_1@hotmail.com>
To: Margaret Sieffert/R5/USEPA/US@EPA, 
Date: 10/31/2012 12:14 PM
Subject: RE: SH Bell monitoring


Ms. Sieffert, I received your e-mail about monitoring around S H Bell in E. Liverpool,Oh. thank yu.


Subject: Fw: SH Bell monitoring
To: mike_wild_1@hotmail.com
CC: Fuoco.Marta@epamail.epa.gov
From: Sieffert.Margaret@epamail.epa.gov
Date: Wed, 31 Oct 2012 09:51:51 -0500


Mike here is the email my colleague sent you regarding the monitoring. Hopefully you receive it this time. 


-Margaret Sieffert


------------------------------------------------------------------------------
To: mike_wild_1@hotmail.com <"mailto:mike_wild_1"@hotmail.com>,


cc:
Date: 10:37:15 AM EST Today


Subject: SH Bell monitoring


Mike,


I'm responding to your inquiry about particulate air monitoring for hydraulic fracturing sand around SH
 Bell.


There are several monitoring sites operated by Ohio EPA around SH Bell. The closest site is at the Water
 Plant located at 2220 Michigan. The site monitors for PM10 - particles less than 10 micrometers in
 diameter. While the sand that is used for hydraulic fracturing is of a smaller particle fraction, if present it
 will impact the PM10 monitor.


You can view data for this monitor and surrounding monitors at http://www.epa.gov/airdata/. You can also
 view OEPA's monitoring plan at
 http://epa.ohio.gov/dapc/ams/amsmain/tabid/2772/LiveTabId/126985/Default.aspx. If you have additional
 questions, please feel free to contact me.


Thanks, 


Marta Fuoco


Marta A. Fuoco
U.S. Environmental Protection Agency
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Region 5, Air and Radiation Division
Air Toxics and Assessment Branch
Air Monitoring and Analysis Section
77 W. Jackson Blvd. (AT-18J)
Chicago, IL 60604
Phone: 312.886.6243
Fax: 312.692.2927
fuoco.marta@epa.gov
(See attached file: ecblank.gif)








From: Bollweg, George
To: Nash, Carlton; Tyson, Mary
Subject: Fw: for tomorrow"s conf call
Date: Friday, January 25, 2013 4:02:10 PM
Attachments: cDEI description as of 1.23.13.doc


FYI - during yesterday's call mentioned below by Rosemarie Bowler, April 18, 2013 was projected as most likely
 for an East Liverpool OH public meeting to present recent findings of the "Epidemiologic Health Study of
 Manganese Exposure in East Liverpool, Ohio".  This remains a projected date pending finalization of the USEPA-
SFSU sole source contract.


After the contract is in place Danelle Lobdell (ORD Project Officer) would like to discuss communication strategies
 with R5.  I'm assuming this will involve our Public Affairs group and maybe others here in R5.  Let me know if you
 want to discuss this.    thanks


----- Forwarded by George Bollweg/R5/USEPA/US on 01/25/2013 03:47 PM -----


From:   Rosemarie Bowler <rbowl@sfsu.edu>


To:     Danelle Lobdell/RTP/USEPA/US@EPA, Michelle Colledge/R5/USEPA/US@EPA, Jaime
 Wagner/R5/USEPA/US@EPA, Cheryl.beseler@colostate.edu, Vihra Gocheva <vgocheva@gmail.com>, Harry
 Roels <roelsharry@telenet.be>, George Bollweg/R5/USEPA/US@EPA, Edward Hudgens/RTP/USEPA/US@EPA,


Date:   01/23/2013 01:42 PM


Subject:        for tomorrow's conf call


Sent by:        rosemarie.bowler@gmail.com


Hi all,


I look forward to talking together tomorrow and Vihra and I, with Michelle's and
 Cheryl's approval and input, have written up the cDEIs that we used for our
 submission to S Africa.


Thanks for looking at it. I think we will also discuss Michelle's last draft and
 changes at the call tomorrow. Cheryl may be able to call in toward the end but she
 is not sure.


Greetings,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,


Licensed Psychologist & Qualified Medical Evaluator


8371 Kent Drive, El Cerrito, CA 94530
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cDEI description as of 1.23.13


Marietta



cDEI=Modeled Mn air concentration for 2001 x inverse distance squared x years in town



*Uses modeled data for 2001



* Emissions data were available to include in the model; dispersion modeling was used to estimate exposure levels at each receptor point


*Uses meteorological data from 1991-1995



East Liverpool



cDEI=Modeled Mn air concentrations (calibrated with measured data) for 2000, 2003-2011 x inverse distance squared x years in town



*Uses the arithmetic average of modeled data (calibrated with measured data) for the years 2000, 2003-2011



*Emissions data were not available to include in the model so the model was calibrated with measured data at the Water Plant monitor site; exposure level was estimated at each receptor point using a ratio based on distance between the Water Plant and the receptor site


*Uses meteorological data from 2006-2010



This table from Michelle’s Paper shows the modeling inputs for Marietta and East Liverpool: 


Table 2. Modeling Parameters for Marietta and East Liverpool



			Parameter


			Marietta


			Data Range


			East Liverpool


			Data Range





			Surface meteorology


			Mid-Ohio Valley Regional Airport



Parkersburg, WV


			1991-1995


			Pittsburgh International Airport; Pittsburgh, PA


			2006-2010





			Upper air meteorology


			Wright-Patterson Air Force Base



Dayton, OH


			1991-1995


			Pittsburgh International Airport; Pittsburgh, PA


			2006-2010





			Source of emissions inputs


			Process-specific; detailed data provided by facility to U.S. EPA


			2001


			N/A; generic rate of 1 g/s-m2 over the surface of the site 


			N/A





			Model output data range


			1 year average


			


			5 year average


			








Y:\East Liverpool\SPSS\cDEI computation data\cDEI description as of 1.23.13 CB.doc









Office Tel: 510.236.5599; Fax: 510.236.3370


Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Bollweg, George
To: Nash, Carlton; Tyson, Mary
Subject: Fw: for tomorrow"s conf call
Date: Tuesday, February 05, 2013 12:06:30 PM


FYI again - I just heard from Danelle Lobdell that the contract for the Ohio Mn health study is final and in place;
 same for the April 18, 2013 public meeting date.  Danelle and I will be talking with Rosemarie B. soon about
 results, but we also need to begin coordinating our R5 and RTP public affairs staff for presentations, fact sheets etc. 
 Danelle said her public affairs person is Dan Coberly.  Phillippa Cannon was at prior Ohio public meetings for this
 project.  Do we know whether Phillippa is the R5 person?      thanks, George B.


 


----- Forwarded by George Bollweg/R5/USEPA/US on 02/05/2013 11:57 AM -----


From:   George Bollweg/R5/USEPA/US


To:     Carlton Nash/R5/USEPA/US@EPA, MaryPat Tyson/R5/USEPA/US@EPA,


Date:   01/25/2013 04:02 PM


Subject:        Fw: for tomorrow's conf call


FYI - during yesterday's call mentioned below by Rosemarie Bowler, April 18, 2013 was projected as most likely
 for an East Liverpool OH public meeting to present recent findings of the "Epidemiologic Health Study of
 Manganese Exposure in East Liverpool, Ohio".  This remains a projected date pending finalization of the USEPA-
SFSU sole source contract.


After the contract is in place Danelle Lobdell (ORD Project Officer) would like to discuss communication strategies
 with R5.  I'm assuming this will involve our Public Affairs group and maybe others here in R5.  Let me know if you
 want to discuss this.    thanks


----- Forwarded by George Bollweg/R5/USEPA/US on 01/25/2013 03:47 PM -----


From:   Rosemarie Bowler <rbowl@sfsu.edu>


To:     Danelle Lobdell/RTP/USEPA/US@EPA, Michelle Colledge/R5/USEPA/US@EPA, Jaime
 Wagner/R5/USEPA/US@EPA, Cheryl.beseler@colostate.edu, Vihra Gocheva <vgocheva@gmail.com>, Harry
 Roels <roelsharry@telenet.be>, George Bollweg/R5/USEPA/US@EPA, Edward Hudgens/RTP/USEPA/US@EPA,


Date:   01/23/2013 01:42 PM


Subject:        for tomorrow's conf call


Sent by:        rosemarie.bowler@gmail.com


Hi all,
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I look forward to talking together tomorrow and Vihra and I, with Michelle's and
 Cheryl's approval and input, have written up the cDEIs that we used for our
 submission to S Africa.


Thanks for looking at it. I think we will also discuss Michelle's last draft and
 changes at the call tomorrow. Cheryl may be able to call in toward the end but she
 is not sure.


Greetings,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,


Licensed Psychologist & Qualified Medical Evaluator


8371 Kent Drive, El Cerrito, CA 94530


Office Tel: 510.236.5599; Fax: 510.236.3370


Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


[attachment "cDEI description as of 1.23.13.doc" deleted by George Bollweg/R5/USEPA/US]
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From: Lobdell, Danelle
To: Hollandsworth, David; Garges, J. Brian
Cc: Rosemarie Bowler
Subject: Fw: picture of East Liverpool
Date: Thursday, July 11, 2013 9:12:10 AM


Hi David,


Attached is the picture of East Liverpool.


Danelle


 
From: D L <epiwar@yahoo.com>
Sent: Thursday, July 11, 2013 10:08:45 AM
To: Lobdell, Danelle
Subject:
 
Sent from Yahoo! Mail on Android
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Harry Roels; Colledge, Michelle; Cheryl.beseler@colostate.edu; Bollweg, George; Vihra


 Gocheva; Hudgens, Edward
Subject: Fwd: Agenda
Date: Monday, July 29, 2013 3:11:44 PM


 


Hi all,


I look forward to our call tomorrow and Danelle and I arrived at the
 following Agenda:


 


1.   Discuss Biomarker Paper (Harry, Cheryl and Rosemarie)


a.    Need research questions- documents previously sent do not
 include research questions


b.   NOTE: toenails and hair samples East Liverpool only – blood
 available for all three towns


c.    Discuss Timeline for paper and Outline


2.   Brief Update on Motor Paper (Rosemarie and Cheryl) including
 possible journal


3.   Set future meeting and indicate specific progress expected by next
 meeting


4.   Other items to be added?


Greetings and thanks,


Rosemarie and Danelle


 


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu



mailto:rosemarie.bowler@gmail.com

mailto:rbowl@sfsu.edu

mailto:Lobdell.Danelle@epa.gov

mailto:roelsharry@telenet.be

mailto:Colledge.Michelle@epa.gov

mailto:Cheryl.beseler@colostate.edu

mailto:bollweg.george@epa.gov

mailto:vgocheva@gmail.com

mailto:vgocheva@gmail.com

mailto:Hudgens.Edward@epa.gov

tel:510.236.5599

tel:510.236.3370

tel:510.290.1065

mailto:rbowl@sfsu.edu










From: Wade, Tim
To: Cascio, Wayne
Cc: Lobdell, Danelle
Subject: Kavloc briefing tomorrow
Date: Tuesday, April 02, 2013 1:54:19 PM


Hey Wayne—
 
I am out tomorrow and will try to dial in to the Kavloc briefing tomorrow, do you think you will be
 able to attend?  Danelle is arranging to have it videoed from the library. Thanks, Tim
 
 
 
Timothy J. Wade, Ph.D MPH
Chief, Epidemiology Branch
EPA/ORD/NHEERL/EPHD
Email: wade.tim@epa.gov
Phone: 919 966 8900
Fax: 919 966 0655
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Harry Roels; Colledge, Michelle; Cheryl.beseler@colostate.edu; Bollweg, George; Vihra


 Gocheva; Hudgens, Edward
Subject: Fwd: Agenda
Date: Monday, July 29, 2013 3:11:44 PM


 


Hi all,


I look forward to our call tomorrow and Danelle and I arrived at the
 following Agenda:


 


1.   Discuss Biomarker Paper (Harry, Cheryl and Rosemarie)


a.    Need research questions- documents previously sent do not
 include research questions


b.   NOTE: toenails and hair samples East Liverpool only – blood
 available for all three towns


c.    Discuss Timeline for paper and Outline


2.   Brief Update on Motor Paper (Rosemarie and Cheryl) including
 possible journal


3.   Set future meeting and indicate specific progress expected by next
 meeting


4.   Other items to be added?


Greetings and thanks,


Rosemarie and Danelle


 


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Braverman, Carole
To: Nash, Carlton; Lobdell, Danelle; Bollweg, George; Drumm, Heather
Cc: LaVay, Maggie; Blank, Valerie
Subject: Manganese RARE project: Fact sheet template and factsheet for public meeting
Date: Tuesday, March 12, 2013 1:19:38 PM
Attachments: RARE One Pager Template (R2 Word example).docx


Hi All,
 
I’ve just learned that The R5 Manganese RARE project is finishing up and that the team is working on
 a fact sheet in preparation for a public meeting in East Liverpool Ohio to talk about the results with
 the community.  Danelle, I heard you will be consulting with the NHEERL communication contact on
 the fact shet but can you add Heather Drumm to the loop.  Heather is the OSP communication
 contact and since this is an OSP RARE funded project, OPS wants to be in the loop on
 communication.
 
On a related topic, I’m sending you the template for ORD’s factsheets for RARE projects.  I will need
 a factsheet on this project at some point soon.  I realize the fact sheet for the public meeting may
 require a greater level of detail.
 
Carole Braverman, Ph.D.
Oiffice of Research and Development Science Liaison
Regional Science Advisor
U.S.EPA Region  5
77 W. Jackson, R-19J
Chicago, IL 60604
(312) 353-7359
braverman.carole@epa.gov
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DEVELOPING A SUSTAINABLE WATER SUPPLY IN PUERTO RICO – REGION 2 RARE








 (
1
)U.S. Environmental Protection Agency


Office of Research and Development





Background


There are estimated to be nearly 250 drinking water systems that serve small communities in rural Puerto Rico that are not under the purview of the Puerto Rico Aqueduct and Sewer Authority (PRASA).  Many of these systems rely on source waters that are contaminated by human and animal wastes, yet approximately a third of these "non PRASA" systems either offer no treatment (25%) or have treatment systems that are either out of order or not in use (9%).    


 (
Drum filtration unit on-site in Puerto Rico
.  Two 55 gallon drums (in series) are
 always in service while 
the
 third is undergoing backwash
 
)The severe isolation and economic and technical constraints of these remote communities, which often lack electricity, have made it difficult for them to comply with Federal drinking water regulations.  Furthermore, traditional water treatment technologies that have proven appropriate for other rural settings in the US, Africa, Asia and Latin America, are too expensive to operate and maintain in Puerto Rico due to its highly turbid source waters and difficult topography.  In the absence of a safe water supply, there exists a significant potential for epidemic outbreaks of enteric diseases in these communities. 


Approach 


Treatment systems appropriate for these remote locations need to be low cost; fabricated with parts and supplies that are easily obtainable within Puerto Rico; easy to build, operate, and maintain; and, ideally operational via gravity or solar power. In order to meet these site requirements and provide safe water, alternative filtration and chlorination technologies appropriate for these non- PRASA systems were developed and field tested by scientists from ORD’s National Risk Management Research Laboratory (NRMRL).    


Results and Impact


[image: ]As a result of this project, two slow sand filtration systems were constructed in a remote location in Rio Piedras, Puerto Rico.  The systems not only provide a sustainable water supply but the pilot/ demonstration site has served as a training center for drinking water system operators.   


 (
This project was funded through EPA’s Regional Applied Research Effort (RARE) Program, which is administered by the Office of Research and Development’s (ORD) Regional Science Program.  
For more information, go to:  
http://intranet.
o
rd.epa.gov/science/ regional-science/rare
)ORD hopes to be able to tailor these systems to address specific contaminants, such as arsenic, with the long term objective of creating versatile systems that can be used by small communities anywhere in need of reliable, but low-cost and low-maintenance water purification systems.   








CONTACTS: 





Marie O’Shea


Regional Science Liaison


Region 2


212-637-3585


oshea.marie@epa.gov





Christopher Impellitteri


Chief, Water Quality Management Branch


National Risk Management Research Laboratory


513-487-2872


impellitteri.christopher@epa.gov





Cristina Maldonado


Environmental Scientist


Region 2


 787-977-5835


maldonado.cristina@epa.gov 
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Harry Roels; Colledge, Michelle; Cheryl.beseler@colostate.edu; Bollweg, George; Vihra


 Gocheva; Hudgens, Edward
Subject: Fwd: Agenda
Date: Monday, July 29, 2013 3:11:50 PM


Hi all,


I look forward to our call tomorrow and Danelle and I arrived at the following
 Agenda:


1. Discuss Biomarker Paper (Harry, Cheryl and Rosemarie)


a. Need research questions- documents previously sent do not include
 research questions


b. NOTE: toenails and hair samples East Liverpool only – blood available
 for all three towns


c. Discuss Timeline for paper and Outline


2. Brief Update on Motor Paper (Rosemarie and Cheryl) including possible
 journal


3. Set future meeting and indicate specific progress expected by next meeting


4. Other items to be added?


Greetings and thanks,


Rosemarie and Danelle


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Hollandsworth, David
To: Hollandsworth, David; Blackburn, Elizabeth; Lobdell, Danelle; Kapuscinski, Jacques; Garges, J. Brian
Cc: Dowd, Sean; Drumm, Heather; Brown, Ann; Hubbard, Carolyn; Langston, Michael
Subject: Manganese Study Site in Production
Date: Friday, July 12, 2013 6:50:32 AM


Just a note of confirmation that we are up in production:
 
http://www.epa.gov/nheerl/mnstudy/
 
 
=============================
David Hollandsworth
SRA International
Contractor to ORD - SES3
Technical Webmaster
email: hollandsworth.david@epa.gov
Office: 919-541-5568
Fax: 919-685-3224
=============================
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Bollweg, George
Subject: Fwd: Class Action Lawsuit in East Liverpool based on Bowler et al. health study
Date: Thursday, October 31, 2013 3:34:06 PM
Attachments: image001.png


Park.2013.BostonAPHA-1.pptx


see above Park slide show


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Rosemarie Bowler <rbowl@sfsu.edu>
Date: Thu, Oct 31, 2013 at 10:44 AM
Subject: Fwd: Class Action Lawsuit in East Liverpool based on Bowler et al. health study
To: "Lobdell.Danelle@epamail.epa.gov" <Lobdell.Danelle@epamail.epa.gov>


Hi Danelle, 


see my comments to Steve and Vihra. I felt better talking to Michelle.


I am also asking about adding BoB Park from NIOSH who would do a great paper on
 Risk and did so for the Bay Bridge that he  published.  He has currently 2 papers ready
 on the Quebec data of the env. study I did with Donna.  He has done a super power
 point on this that I include (see below enclosed).  What he could do is use the work
 history and exposure parameters to define risk - may actually be very useful to us in
 the long run because of all the many pottery places and some of them worked there -
 could look at co-morbidity!  Bob would do a super paper and is very easy to work with!
 Manganese is one of his big interests and knowledge areas.  May be better than so
 many papers on the test results the lawyers will love to see!


I enclose the slide show he is doing at APHA this year in Boston and he gave permission
 to me to share it. What do you think?


Thanks, the other we could talk about and I am not worried about this any longer.


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------



mailto:rosemarie.bowler@gmail.com

mailto:rbowl@sfsu.edu

mailto:bollweg.george@epa.gov

mailto:rbowl@sfsu.edu

mailto:rbowl@sfsu.edu

mailto:Lobdell.Danelle@epamail.epa.gov

mailto:Lobdell.Danelle@epamail.epa.gov

tel:510.236.5599

tel:510.236.3370

tel:510.290.1065

mailto:rbowl@sfsu.edu





Airborne Manganese, Blood Levels and Neurobehavioral Exposure Response in Manganese Alloy Production Workers


Robert M. Park1  


Mary Baldwin2 


Maryse F. Bouchard2,3  


Rosemarie Bowler4


Donna Mergler2








U.S. National Institute for Occupational Safety and Health, Cincinnati, USA


Centre for Interdisciplinary Studies in Biology, Health, Society and Environment (CINBIOSE), Université du Québec à Montréal


CHU Sainte-Justine Research Center, Université de Montréal, Canada


San Francisco State University, San Francisco, USA

















disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the views of the National Institute for Occupational Safety and Health.


























Presenter Disclosures


	The following personal financial relationships with commercial interests relevant to this presentation existed during the past 12 months:








Robert M. Park








No relationships to disclose


























Introduction


Effects of manganese exposure seen in mining, alloy and welding populations





Pioneering work by Mergler et al. (1994): cross-sectional survey at a silico- and ferro-manganese smelter  operation near Montreal, Quebec





Observed specific neurobehavioral deficits not well predicted by traditional cumulative exposure





Subsequent studies by others show inconsistent associations with the usual exposure metrics





Mergler, D., G. Huel, R. Bowler, A. Iregren, S. Belanger, M. Baldwin, R. Tardif, A. Smargiassi, L. Martine. Nervous system dysfunction among workers with long-term exposure to manganese. Environ Res 64:151-180 (1994). 























Purpose





The goals here, using the Mergler et al. study:


explore exposure metrics that best predict blood levels of manganese 


derive metrics for predicting neurobehavioral effects























Materials and Methods


Plant: opened 1973, closed 1991





Study population: 115 men from plant and 145 community-derived workers  as  controls –identified in 1990; blood Mn determinations





Detailed retrospective exposure assessment based on historical air sampling results and surveys conducted in 1990-91 (Baldwin et al., 2008)





Estimates of respirable Mn air concentrations in 14 time periods (1973-91) for 32 job groups: exposure matrix





Work history from Mergler et al. (1994) recorded every job group assignment and dates





Extensive cross-sectional neurobehavioral assessments in 1990 and 2004








Baldwin M, Bouchard M, Larribe F, Mergler D. [2008]. Past occupational exposure to airborne manganese in a manganese alloy plant.  J Occup Environ Hygiene 5:426-437.




















… materials and methods - 2                         


Comparable prediction of blood levels by cumulative Mn exposure or by exposure duration suggested widely dispersed fume might be the important determinant





Two exposure entities were defined:





  1)	large respirable particulate (mainly dusts from crushing processes)


  2)	small respirable particulate (mainly agglomerated condensation fume 	from very high temperature Mn vapor < 1.0 µm in diameter) 





Corresponding exposure matrices were generated for all job groups in 1973-91























… materials and methods - 3 
Exposure construction algorithm starting with respirable Mn                     


			Job Group
 						General Exposure Status			%
Resp			Fume- analog Job Group			Procedure


			1			Control rm opr			Dust and Fume			19			4			Assign fume concentration based on estimated respirable Mn in Fume-analog Job.
 
Derive dust concentration as difference between estimated respirable Mn for Job minus assigned fume concentration. 
 
If assigned fume conc. > (estimated respirable Mn for Job)/2, then set both dust and fume = (estimated respirable Mn for Job)/2


			7			Product crushing (not 1,27) 						12			4			


			9			Electricians						12			4			


			15			Welders						12			4			


			16			Fitters						12			4			


			27			Product crushing, hopper						12			4			


			 			 			 			 			 			


			2			Equip opr, raw matl			Primarily Dust			22			14			


			3			Yard laborer						22			14			


			13			Janitor						19			60			


			31			Sinter plant, opr						5			14			


			…			 						 			 			


			 			 			 			 			 			 


			4			Furnace team			Primarily Fume			13			 			Assign fume concentration based on estimated respirable Mn for Job.
 



Assign dust concentration = 0
 


			6			Furnace, laborer						13			 			


			14			Furnace loader opr						13			 			


			17			Furnace, sampler						13			 			


			18			Instrument. tech						13			 			


			…			 						 			 			


			 			 			 			 			 			


			10			Maintenance shop			Ambient			21			 			


			50			Silicon plant						10			 			


			60			General equip. maint., head						21			 			


			61			Maintenance, supvr						21			 			























Results - 1
Estimated large respirable particulate in selected job groups and time periods (mg/) 


			 			Period			1			5			8			10			14


			Job 			Mid-Year			1974			1979			1985			1988			1990


			 			 			 			 			 			 			 


			1			Control rm opr			0.011			0.006			0.037			0.008			0.003


			2			Equip opr, raw matl			0.010			0.010			0.010			0.003			0.003


			3			Yard laborer			0.031			0.031			0.031			0.004			0.004


			4			Furnace team			0.000			0.000			0.000			0.000			0.000


			6			Furnace, laborer			0.000			0.000			0.000			0.000			0.000


			7			Product crushing (not1,27) 			0.087			0.092			0.055			0.055			0.023


			9			Electricians			0.386			0.470			0.276			0.148			0.044


			10			Maintenance shop			0.000			0.000			0.000			0.000			0.000


			13			Janitor			0.015			0.015			0.015			0.015			0.015


			14			Furnace loader opr			0.000			0.000			0.000			0.000			0.000


			15			Welders			0.086			0.090			0.086			0.040			0.012


			16			Fitters			0.269			0.353			0.217			0.105			0.031


			17			Furnace, sampler			0.000			0.000			0.000			0.000			0.000


			18			Instrument. tech			0.000			0.000			0.000			0.000			0.000


			27			Product crushing, hopper			0.169			0.252			0.167			0.215			0.000


			31			Sinter plant, opr			0.030			0.030			0.030			0.000			0.000


			50			Silicon plant			0.000			0.000			0.000			0.000			0.000


			60			General equip. maint., head			0.000			0.000			0.000			0.000			0.000


			61			Maintenance, supvr			0.000			0.000			0.000			0.000			0.000























Results - 2
Estimated small respirable particulate in selected job groups and time periods (mg/)


			 			Period			1			5			8			10			14


			Job 			Mid-Year			1974			1979			1985			1988			1990


			 			 			 			 			 			 			 


			1			Control rm opr			0.011			0.006			0.037			0.008			0.003


			2			Equip opr, raw matl			0.010			0.010			0.010			0.003			0.003


			3			Yard laborer			0.031			0.031			0.031			0.004			0.004


			4			Furnace team			0.165			0.082			0.528			0.118			0.035


			6			Furnace, laborer			0.395			0.395			0.387			0.250			0.057


			7			Product crushing (not1,27) 			0.087			0.082			0.055			0.055			0.023


			9			Electricians			0.165			0.082			0.276			0.118			0.035


			10			Maintenance shop			0.020			0.020			0.020			0.020			0.020


			13			Janitor			0.015			0.015			0.015			0.015			0.015


			14			Furnace loader opr			0.047			0.047			0.047			0.030			0.017


			15			Welders			0.086			0.082			0.086			0.040			0.012


			16			Fitters			0.165			0.082			0.217			0.105			0.031


			17			Furnace, sampler			0.135			0.135			0.135			0.118			0.035


			18			Instrument. tech			0.008			0.008			0.008			0.008			0.008


			27			Product crushing, hopper			0.165			0.082			0.167			0.118			0.000


			31			Sinter plant, opr			0.030			0.030			0.030			0.000			0.000


			50			Silicon plant			0.001			0.001			0.000			0.000			0.000


			60			General equip. maint., head			0.020			0.020			0.020			0.020			0.020


			61			Maintenance, supvr			0.020			0.020			0.020			0.020			0.020























… materials and methods - 4                         


cumulative exposure: sum of exposure level over time





does not account for exposure distribution in time





for manganese, metabolically controlled and excreted, recent exposures are more important for Mn blood levels





burden metric: contribution of a past exposure to current blood level declines as a negative exponential, as in e-at:





               BMn(t2) =,   expressed in mg/m3×yr , 





      where T½ is the time during which a contribution falls to half its value









































Hypothetical example of simple, one-compartment model showing internal concentration as function of external concentration 


Internal concentration


Time,




















… materials and methods - 5                         


cumulative exposure assumes contribution to future effect is proportional to current exposure level; the same cum. exp. accruing over a different length of time has the same effect:  no “dose-rate” effect. 





To assess whether  high exposures have more or less than proportional contribution to future blood levels, cumulative exposures and burden were calculated with exposure raised to the 0.5 power: 





                BMn(t2) =,   expressed in mg)/m3×yr . 





This metric places more weight on low exposures compared to high exposures.


























Results - 3


Mean duration of exposure: 14.0 yr





Mean exposure:





total Mn:  < 1.0 mg/m3


total respirable Mn:  0.148 mg/m3 


large particulate respirable Mn: 0.065 mg/m3


small particulate respirable Mn: 0.082 mg/m3





Mn exposure limits:





OSHA STEL:   5.0 mg/m3  total Mn (15 minTWA)


TLV / California PEL:    0.2 mg/m3  total Mn (8 hr TWA)
































Results - 4
Regression models for blood Mn (1990) with Mn burdens and various half-lifes 


With exclusions for missing data on MnB, education or age, n: 104 smelter workers, 131 community controls 


Model: MnB =  α + β(education -12) + γ(education -12)2 +δ(age-40) + ε(age-40)2 + η(metX), 


where metX is an exposure metric: duration, burden, etc.





			Exposure metric			 			


			 			R2			t 


			 Duration/Mn half-life: 40 days						


			Duration of exposure			0.2122			7.36


			Total respirable			0.1712			6.34


			Large particulate resp.			0.0712			3.36


			Small particulate resp.			0.2147			7.42


			 Duration/Mn half-life: 60 days						


			Duration of exposure			0.2145			7.41


			Total respirable			0.1736			6.40


			Large particulate resp.			0.0724			3.40


			Small particulate resp.			0.2164			7.46


			 Duration/Mn half-life: 70 days						


			Duration of exposure			0.2151			7.43


			Total respirable			0.1740			6.41


			Large particulate resp.			0.0727			3.42


			Small particulate resp.			0.2157			7.44


			 Duration/Mn half-life: 80 days						


			Duration of exposure			0.2155			7.44


			Total respirable			0.1740			6.41


			Large particulate resp.			0.0729			3.42


			Small particulate resp.			0.2144			7.41


			 Duration/Mn half-life: 240 days						


			Duration of exposure			0.2145			7.41


			Total respirable			0.1510			5.81


			Large particulate resp.			0.0689			3.27


			Small particulate resp.			0.1786			6.52























Results - 5
Regression models for Mn burdens with various half-lifes  and with burden based on cumulated Mn levels raised to 0.5 power, to test dose-rate effect


With exclusions for missing data on MnB, education or age, n: 104 smelter workers, 131 community controls 


Model: MnB =  α + β(education -12) + γ(education -12)2 +δ(age-40) + ε(age-40)2 + η(metX), 


where metX is an exposure metric: duration, burden, etc.


			Exposure metric			Linear dose-rate						Square root dose-rate			


			 			R2			t 			R2			t 


			 Duration/Mn half-life: 60 days												


			Duration of exposure			0.2145			7.41			0.2145			7.41


			Total respirable			0.1736			6.40			0.2200			7.54


			Large particulate resp.			0.0724			3.40			0.0903			4.04


			Small particulate resp.			0.2164			7.46			0.2333			7.86


			 Duration/Mn half-life: 65 days												


			Duration of exposure			0.2148			7.42 			0.2148			7.42


			Total respirable			0.1739			6.40			0.2202			7.55


			Large particulate resp.			0.0726			3.41			0.0906			4.05


			Small particulate resp.			0.2162			7.45			0.2334			7.87


			 Duration/Mn half-life: 70 days												


			Duration of exposure			0.2151			7.43			0.2151			7.43


			Total respirable			0.1740			6.41			0.2203			7.55


			Large particulate resp.			0.0727			3.42			0.0909			4.06


			Small particulate resp.			0.2157			7.44			0.2333			7.87


			 Duration/Mn half-life: 75 days												


			Duration of exposure			0.2154			7.43			0.2154			7.43


			Total respirable			0.1741			6.41			0.2203			7.55


			Large particulate resp.			0.0728			3.42			0.0911			4.06


			Small particulate resp.			0.2151			7.43			0.2332			7.86























Results - 6


Regression models for blood Mn (µg/dL ) and Mn burdens with half-life =65 days comparing exposure metrics with dose-rate effect




			 			Estimate			t			P


			intercept                 (R2 = 0.1739)			0.780			22.5			<.0001


			Age-40			-4 10-4			-0.06			0.95


			(Age-40)2			-2 10-6			-0.00			0.99


			Education beyond 12 yr			-0.0162			-1.32			0.19


			(Education beyond 12 yr)2			-2 10-4			-0.08			0.94


			Total respirable particulate 			25.8			6.40			<.0001


			intercept                 (R2 = 0.2163)			0.761			22.3			<.0001


			Age-40			0.001			0.11			0.91


			(Age-40)2			8 10-5			0.19			0.85


			Education beyond 12 yr			-0.015			-1.28			0.20


			(Education beyond 12 yr)2			-0.001			-0.56			0.58


			Large respirable particulate 			-1.41			-0.16			0.87


			Small respirable particulate 			47.9			6.45			<.0001


			intercept                 (R2 = 0.2334)			0.731			20.7			<.0001


			Age-40			-0.001			-0.19			0.85


			(Age-40)2			2 10-4			0.37			0.71


			Education beyond 12 yr			-0.015			-1.27			0.20


			(Education beyond 12 yr)2			-2 10-4			-0.10			0.92


			Large resp. particulate (cum. √)  			0.099			0.06			0.95


			Small resp. particulate (cum. √)  			9.10			6.50			<.0001





With exclusions for missing data on MnB, education or age, n: 104 smelter 


workers, 131 community controls; blood Mn as µg/dL 


Model: MnB =  α + β(education -12) + γ(education -12)2 +δ(age-40) + ε(age-40)2 + η(metX) 


where metX is an exposure metric: duration, burden, etc.




















Results - 7



Regression models for blood Mn (µg/dL ) and Mn burdens with 
half-life =65 days comparing exposure metrics with dose-rate effect


With exclusions for missing data on MnB, education or age, n: 104 smelter workers, 131 community controls ; blood Mn as µg/dL 


Model: MnB =  α + β(education -12) + γ(education -12)2 +δ(age-40) + ε(age-40)2 + η(metX), where metX is an exposure metric: duration, burden, etc.


			 			Estimate			t			P


			intercept                 (R2 = 0.2334)			0.731			20.8			<.0001


			Age-40			-0.001			-0.18			0.86


			(Age-40)2			2 10-4			0.37			0.71


			Education beyond 12 yr			-0.015			-1.28			0.20


			(Education beyond 12 yr)2			-3 10-4			-0.11			0.91


			Small resp. particulate (cum. √)  			9.15			7.87			<.0001


			intercept                 (R2 = 0.2355)			0.724			19.9			<.0001


			Age-40			-0.001			-0.24			0.81


			(Age-40)2			2 10-4			0.34			0.73


			Education beyond 12 yr			-0.015			-1.30			0.20


			(Education beyond 12 yr)2			4 10-5			0.02			0.99


			Small resp. particulate (cum. √)  			7.08			2.47			0.01


			Duration  			0.347			0.79			0.43























Discussion - Particle size and duration implications


Results favor small respirable fraction and dose-rate effect





Effects suggest homeostatic regulation





	


























… materials and methods - 6                         


Exposure metrics for dose-rate effects





Linear, square root





Truncated metric: Mn concentrations metabolically limited to a maximum level: discount all exposure greater than a specified level – 





truncated


square root


linear


























… materials and methods - 7                        





Model: 








outcome =  α + β(education -12) + γ(education -12)2 +δ(age-40) + 


  	           ε(age-40)2 + η(metX)





where :





α – intercept, predicted outcome in unexposed population


Reference – 40 yr-old with 12 yr education


metX – exposure metrics for cumulative effects





Using   proc reg  in SAS




















Results - 8 
Neurobehavioral score differences: smelter workers vs. community workers


			
Outcome			nMn			ncomm			Δ mean score			t			p


			1990 Survey															


			Luria Motor Scale (total)			106			138			2.84			5.24			1.6×10-7


			Stroop color-word test (color/word trial)			100			136			-3.37			-3.24			0.0014


			Trail Making A (sec)			106			138			3.89			3.05			0.0026


			Delayed Word Recall (no. words)			102			106			-0.54			-2.57			0.011


			Cancellation H (sec)			106			138			5.18			2.54			0.012


			Trail Making B (sec)			106			133			8.49			2.34			0.020


			Finger Tapping  (mean 2 hands)			106			136			-1.40			-2.00			0.047


			Stroop color-word test (word trial)			104			136			-2.04			-1.20			0.23


			Digit span score total  (forwd+backwd)			106			138			-0.17			-0.56			0.57


			2004  Survey															


			Luria Motor Scale (total)			68			67			1.97			2.40			0.018


			Stroop color-word test (color/word trial)			67			66			-2.70			-1.84			0.068


			Trail Making A (sec)			68			67			-1.29			-0.69			0.49


			Delayed Word Recall (no. words			68			67			-0.35			-1.40			0.16


			Cancellation H (sec)			68			67			0.47			0.16			0.88


			Trail Making B (sec)			68			67			0.58			0.13			0.90


			Finger Tapping  (mean 2 hands)			68			67			0.20			0.17			0.86


			Stroop color-word test (word trial)			68			66			-3.28			-1.37			0.17


			Digit span score total  (forwd+backwd)			68			67			-0.87			-1.28			0.20





1990 survey: all Mn effects in direction of impairment; 2004 survey all but two (red) show impairment




















Results – 9  Luria Motor Scale predicted by various exposure metrics, 1990 survey
                                  (for smelter workers vs. community residents: t= 5.24 ) 


			 						Exposure agent																											


			Cum. Metric form			T1/2
yrs			Mn exp.(0,1)						LRP						SRP						SRP (sqrt)						SRP (sat:25)			


									R2			t			R2			t			R2			t			R2			t			R2			t


			B(Mn)			0.25			0.2761			4.91			0.2143			1.88			0.2421			3.51			0.2567			4.16			0.2519			3.96


						0.5			0.2785			4.99			0.2155			1.98			0.2401			3.42			0.2563			4.14			0.2538			4.03


						1			0.2792			5.02			0.2165			2.05			0.2363			3.24			0.2538			4.03			0.2568			4.16


						2			0.2787			5.00			0.2160			2.02			0.2316			2.99			0.2505			3.89			0.2607			4.32


						5			0.2783			4.99			0.2141			1.87			0.2291			2.85			0.2476			3.77			0.2618			4.36


						10			0.2784			4.99			0.2131			1.78			0.2284			2.82			0.2463			3.71			0.2604			4.31


			cum(Mn)			∞/0			0.2785			4.99			0.2122			1.71			0.2274			2.76			0.2443			3.62			0.2571			4.17


			cumB(Mn)			1			0.2783			4.99			0.2118			1.66			0.2269			2.73			0.2430			3.56			0.2559			4.12


						5			0.2782			4.98			0.2107			1.56			0.2254			2.64			0.2405			3.44			0.2515			3.93


						10			0.2782			4.98			0.2103			1.53			0.2248			2.61			0.2395			3.39			0.2496			3.85





sat @ 25 µg/m3


Model:  outcome =  α + β(education -12) + γ(education -12)2 +δ(age-40) + ε(age-40)2 + η(metX)


	where metX is an exposure metric: duration, cum(Mn), etc. 


One-tailed p-values: t=1.96 ~ p=0.025; t=2.81 ~ p=0.0025; t=3.48 ~ p=0.00025; t=4.05 ~ p=0.000025




















Results - 10

Luria Motor Scale predicted by duration of exposure metric with 1 yr half-life, 1990 survey


			 			Estimate			t			P


			intercept                 (R2 = 0.2692)			5.93			14.1			<.0001


			Age-40			0.128			1.91			0.057


			(Age-40)2			0.0053			1.04			0.30


			Education beyond 12 yr			-0.331			-2.39			0.018


			(Education beyond 12 yr)2			0.049			1.74			0.083


			Duration  (thalf=1 yr)			1.99			5.02			<.0001























Results - 11

Trail Making A predicted by various exposure metrics, 1990 survey
(for smelter workers vs. community residents: t= 3.05)


			 						Exposure agent																											


			Cum. Metric form			T1/2			Mn exp.(0,1)						LRP						SRP						SRP (sqrt)						SRP (sat:25)			


									R2			t			R2			t			R2			t			R2			t			R2			t


			B(Mn)			0.25			0.2261			3.28			0.2094			2.35			0.2098			2.37			0.2188			2.90			0.2205			2.99


						0.5			0.2251			3.23			0.2084			2.28			0.2066			2.16			0.2166			2.78			0.2206			3.00


						1			0.2238			3.16			0.2074			2.21			0.2008			1.70			0.2132			2.59			0.2220			3.07


						2			0.2227			3.11			0.2056			2.08			0.1975			1.39			0.2107			2.43			0.2245			3.20


						5			0.2221			3.08			0.2026			1.86			0.1973			1.36			0.2103			2.41			0.2267			3.31


						10			0.2220			3.07			0.2012			1.74			0.1976			1.40			0.2106			2.43			0.2271			3.33


			cum(Mn)			∞/0			0.2219			3.07			0.1991			1.54			0.1976			1.40			0.2109			2.44			0.2267			3.31


			cumB(Mn)			1			0.2216			3.05			0.1994			1.58			0.1980			1.44			0.2104			2.41			0.2264			3.29


						5			0.2216			3.05			0.1982			1.45			0.1986			1.50			0.2104			2.41			0.2251			3.23


						10			0.2216			3.05			0.1978			1.41			0.1988			1.52			0.2103			2.41			0.2244			3.19





One-tailed p-values: t=1.96 ~ p=0.025; t=2.81 ~ p=0.0025; t=3.48 ~ p=0.00025; t=4.05 ~ p=0.00025




















Results - 12

Delayed Word Recall (number) predicted by various exposure metrics, 1990 survey
(for smelter workers vs. community residents: t= -2.57 )


			 						Exposure agent																											


			Cum. Metric form			T1/2			Mn exp.(0,1)						LRP						SRP						SRP (sqrt)						SRP (sat:100)			


									R2			t			R2			t			R2			t			R2			t			R2			t


			B(Mn)			0.25			0.1237			-2.94			0.0975			-1.60			0.1331			-3.30			0.1365			-3.43			0.1353			-3.38


						0.5			0.1244			-2.97			0.0971			-1.57			0.1334			-3.31			0.1378			-3.47			0.1372			-3.45


						1			0.1238			-2.94			0.0958			-1.47			0.1275			-3.09			0.1343			-3.34			0.1336			-3.32


						2			0.1217			-2.86			0.0947			-1.38			0.1184			-2.71			0.1266			-3.06			0.1260			-3.03


						5			0.1182			-2.71			0.0929			-1.23			0.1103			-2.34			0.1170			-2.66			0.1153			-2.58


						10			0.1163			-2.62			0.0920			-1.14			0.1068			-2.16			0.1124			-2.44			0.1101			-2.33


			cum(Mn)			∞/0			0.1142			-2.53			0.0911			-1.05			0.1019			-1.88			0.1066			-2.15			0.1043			-2.02


			cumB(Mn)			1			0.1132			-2.48			0.0909			-1.03			0.1011			-1.83			0.1051			-2.07			0.1020			-1.89


						5			0.1115			-2.40			0.0902			-0.95			0.0969			-1.55			0.1006			-1.80			0.0975			-1.60


						10			0.1110			-2.37			0.0900			-0.93			0.0955			-1.45			0.0992			-1.71			0.0963			-1.51





One-tailed p-values: t=1.96 ~ p=0.025; t=2.81 ~ p=0.0025; t=3.48 ~ p=0.00025; t=4.05 ~ p=0.00025




















Results - 13

Stroop Color-Word test (color/word) predicted by various exposure metrics, 1990 survey
(for smelter workers vs. community residents: t= --3.24 )


									Exposure agent																											


			Cum. Metric form			T1/2			Mn exp.(0,1)						LRP						SRP						SRP (sqrt)						SRP (sat:100)			


									R2			t			R2			t			R2			t			R2			t			R2			t


			B(Mn)			0.25			0.1704			-3.38			0.1360			-1.35			0.1569			-2.75			0.1648			-3.13			0.1555			-2.68


						0.5			0.1686			-3.30			0.1374			-1.48			0.1550			-2.65			0.1634			-3.07			0.1540			-2.60


						1			0.1658			-3.18			0.1382			-1.55			0.1493			-2.33			0.1601			-2.91			0.1536			-2.57


						2			0.1641			-3.10			0.1400			-1.70			0.1461			-2.14			0.1582			-2.81			0.1559			-2.70


						5			0.1645			-3.12			0.1450			-2.06			0.1483			-2.27			0.1606			-2.93			0.1611			-2.96


						10			0.1651			-3.14			0.1481			-2.26			0.1509			-2.42			0.1631			-3.05			0.1640			-3.09


			cum(Mn)			∞/0			0.1657			-3.17			0.1519			-2.48			0.1544			-2.62			0.1666			-3.21			0.1672			-3.24


			cumB(Mn)			1			0.1656			-3.16			0.1523			-2.50			0.1550			-2.65			0.1665			-3.20			0.1674			-3.25


						5			0.1663			-3.20			0.1550			-2.65			0.1592			-2.86			0.1693			-3.33			0.1694			-3.33


						10			0.1663			-3.20			0.1560			-2.70			0.1608			-2.94			0.1703			-3.37			0.1700			-3.36





One-tailed p-values: t=1.96 ~ p=0.025; t=2.81 ~ p=0.0025; t=3.48 ~ p=0.00025; t=4.05 ~ p=0.00025




















Results - 14
Neurobehavioral outcomes from 1990 and 2004 with mixed effect models, with 5 yr half-life for burdens and cumulative burdens 


 





			 			 			Exposure agent												


			Cum. Metric form			 			Mn exp.(0,1)			LRP			SRP			SRP(sqrt)			SRP(sat:150)


			Luria Motor scale 																		


			B(Mn)			t			4.65			2.36			2.73			3.64			3.07


			 			p			<.0001			0.020			0.0072			0.0004			0.0026


			cum(Mn)			t			3.98			2.26			2.92			3.45			2.98


			 			p			0.0001			0.025			0.0041			0.0008			0.0034


			cumB(Mn)			t			4.43			2.00			2.43			3.12			1.93


			 			p			<.0001			0.048			0.017			0.0022			0.056


			Trail Making A (sec)																		


			B(Mn)			t			3.69			1.95			0.87			2.21			1.68


			 			p			0.0003			0.053			0.39			0.029			0.095


			cum(Mn)			t			0.77			0.36			-0.77			0.030			-0.16


			 			p			0.44			0.72			0.44			0.98			0.88


			cumB(Mn)			t			3.84			1.79			1.06			2.30			-1.04


			 			p			0.0002			0.076			0.29			0.023			0.30























Results - 15
Neurobehavioral outcomes from 1990 and 2004 with mixed effect models, with 5 yr half-life for burdens and cumulative burdens 


 





			 			 			Exposure agent												


			Cum. Metric form			 			Mn exp.(0,1)			LRP			SRP			SRP(sqrt)			SRP(sat:150)


			Trail Making B (sec)																		


			B(Mn)			t			2.77			0.52			1.44			1.75			1.25


			 			p			0.0065			0.60			0.15			0.083			0.21


			cum(Mn)			t			0.87			0.94			-0.28			0.18			-0.03


			 			p			0.39			0.35			0.78			0.86			0.98


			cumB(Mn)			t			2.97			0.47			1.01			1.42			-0.72


			 			p			0.0036			0.64			0.31			0.16			0.47


			Digit Span																		


			B(Mn)			t			-2.17			-1.87			-1.30			-1.78			-1.67


			 			p			0.032			0.063			0.20			0.078			0.098


			cum(Mn)			t			-2.34			-2.31			-1.80			-2.38			-2.26


			 			p			0.021			0.023			0.075			0.019			0.025


			cumB(Mn)			t			-1.97			-1.63			-1.34			-1.72			-1.81


			 			p			0.050			0.10			0.18			0.088			0.073























Results - 16
Neurobehavioral outcomes from 1990 and 2004 with mixed effect models, with 5 yr half-life for burdens and cumulative burdens 


 





			 			 			Exposure agent												


			Cum. Metric form			 			Mn exp.(0,1)			LRP			SRP			SRP(sqrt)			SRP(sat:150)


			Cancellation H (sec)																		


			B(Mn)			t			2.66			1.48			1.81			2.14			1.87


			 			p			0.0088			0.14			0.072			0.034			0.063


			cum(Mn)			t			1.14			1.72			0.99			1.06			1.07


			 			p			0.26			0.089			0.33			0.29			0.28


			cumB(Mn)			t			2.74			1.10			1.17			1.51			0.05


			 			p			0.0070			0.27			0.25			0.13			0.96


			Stroop Color-Word test (color/word)																		


			B(Mn)			t			-1.86			-0.57			-0.90			-1.41			-1.06


			 			p			0.066			0.57			0.37			0.16			0.29


			cum(Mn)			t			-2.17			-1.74			-2.04			-2.29			-2.20


			 			p			0.032			0.085			0.043			0.023			0.030


			cumB(Mn)			t			-1.90			-0.72			-1.19			-1.60			-1.90


			 			p			0.059			0.47			0.24			0.11			0.060























Discussion - Particle size and duration implications


Once again: results favor small respirable fraction and dose-rate effect





Effects suggest homeostatic regulation





For some metabolically regulated substances, duration may be a good predictor of effects


	


Important question:  what is range of metabolic control 


		exposure range this study:  < 0.4 mg/m3 of small 			respirable Mn)


























Discussion – Comparison with welders


San Francisco bridge welders (Bowler et al., 2007)





– building bridge piers 


– 2 yr duration 


– confined spaces








Park RM, Bowler RM, Roels HA. Exposure-Response Relationship and Risk Assessment for Cognitive Deficits in Early Welding-Induced Manganism. J Occup Environ Med 2009; 51: 1125–1136.


Bowler RM, Roels HA, Nakagawa S, Drezgic M, Diamond E, Park R,  Koller W, Bowler RP, Mergler D, Bouchard M, Smith D, Gwiazda R, Doty RL. Dose–effect relationships between manganese exposure and neurological, neuropsychological and pulmonary function in confined space bridge welders. Occup Environ Med 2007; 64: 167–177.




















Discussion - … Comparison with welders





San Francisco bridge welders vs. Quebec alloy workers





Particle size distribution may differ: welding vs. electric furnace


	


Exposure levels differed





		welding exposures were higher: > 0.4 mg/m3 for 			automatic welding in confined spaces


		(population average = 0.15 mg/m3)





			vs. 





		alloy production exposures: < 0.2 mg/m3, in almost all periods 		except for furnace laborers, who were < 0.4 			mg/m3 (population average = 0.082 mg/m3)























Discussion – Investigations of homeostasis


Physiology: need to model concentration at site of action





Physiologically-based pharmacokinetic (PBPK) models





Implications from past PBPK models of Mn














Nong A, Teeguarden JG, Clewell III HJ, Dorman DC, Andersen  ME. Pharmacokinetic Modeling of Manganese in the Rat IV: Assessing Factors that Contribute to Brain Accumulation During Inhalation Exposure. J Toxicol Environ Health, Part A 2008; 71:413-426























Discussion – PBPK predictions


On linear plot, curve looks roughly linear





Slope of curve in various exposure regions not reported 





Brain Mn vs air concentration:





    controlled range (     ) 


	vs. 


   uncontrolled range (     ) ?








Schroeter JD, Nong A, Yoon  M, Taylor MD, Dorman DC, Andereon ME, Clewell III HJ (2011). Analysis of manganese tracer kinetics and target tissue dosimetry in monkeys and humans with multi-route physiologically based pharmacokinetic models. Toxicological Sciences 120:481–498.




















Discussion – Limitations


Extensive and detailed retrospective exposure assessment





	inevitable misclassification with required assumptions;


	unlikely to account for contrasts between large and small particulate





Community controls may have had significant ambient exposures





	would cause underestimation of associations	





Possible important differences in form of manganese comparing smelter and other industries (surface chemistry, size,..)


	


Simplistic, one compartment (blood), first-order kinetic model not directly applicable to brain tissues of interest 





Particle size specificity, transport pathways and metabolic regulation important for modeling neurobehavioral effects





Importance of homeostatic regulation in exposure-response estimation


	 


























Discussion –  Questions, Comments?
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From: Rosemarie Bowler <rbowl@sfsu.edu>
Date: Thu, Oct 31, 2013 at 10:37 AM
Subject: Fwd: Class Action Lawsuit in East Liverpool based on Bowler et al. health study
To: Stephen S Rauch <srauch@sfsu.edu>, Vihra Gocheva <vgocheva@gmail.com>


FYI!
It's not a trick but I apparently am covered - even with an updated IRB Approval till July
 2014 and HIPAA protection for the files and data we collected.
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Colledge, Michelle <Colledge.Michelle@epa.gov>
Date: Thu, Oct 31, 2013 at 6:18 AM
Subject: Class Action Lawsuit in East Liverpool based on Bowler et al. health study
To: "Stein, Greg" <Greg.Stein@odh.ohio.gov>, "Frey, Bob" <Bob.Frey@odh.ohio.gov>, "Wagner, Jaime"
 <wagner.jaime@epa.gov>, "Bollweg, George" <bollweg.george@epa.gov>, Rosemarie Bowler
 <rbowl@sfsu.edu>, cbeseler <cbeseler@lamar.colostate.edu>, "Lobdell, Danelle"
 <Lobdell.Danelle@epa.gov>, "Johnson, Mark" <johnson.mark@epa.gov>, "Koval, Paul"
 <paul.koval@epa.state.oh.us>, "Ed.Fasko@epa.state.oh.us" <Ed.Fasko@epa.state.oh.us>
Cc: "Sieffert, Margaret" <Sieffert.Margaret@epa.gov>


FYI


 


http://www.eastliverpoolpollution.com/


 


Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066


P please consider the environment before printing this email
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From: Braverman, Carole
To: Cogliano, Vincent
Cc: Bollweg, George; Tyson, MaryPat
Subject: Manganese project fact sheet/ Nice talking to you!
Date: Thursday, September 26, 2013 12:38:13 PM
Attachments: East Liverpool Factsheet FINAL.docx


2013July11,R5EastLiverpoolSummary6-21-13Draft.pptx


Hi Vince,
 
As promised I’m sending you the fact sheet and some background slides related to the Region 5/ORD
 Manganese Epi studies done in Marietta and East Liverpool.  If you would like more information on
 this work please let me know and we can arrange a call. 
 
Carole



mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=3ccd3a39e400489d8b69566f10292b7e-CBraverm

mailto:cogliano.vincent@epa.gov
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 (
For More Information
George Bollweg
U.S. EPA Region 5
Chicago, IL
312
-
353-5598
bollweg.george@epa.gov
 
Danelle Lobdell
U.S. EPA 
Office of Research and Development
919
-
843-4434
lobdell.danelle@epa.gov
 
Rosemarie Bowler
 
(
EPA 
contractor)
Neuropsychological Research Scientist
San Francisco State Univ.
rbowl@fsfu.edu
 
510
-
236-5599
Michelle 
Colledge
ATSDR
Region 5 Chicago
312-886-1462
mcolledge@cdc.gov
Greg Stein
Ohio Department of Health
Bureau of Environmental Health
Health Assessment Section
614-995-7017
Greg.stein@odh.ohio.gov
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Summary of 
Preliminary Results
Marietta and East Liverpool ha
ve
 
elevated
 Mn air 
concentrations
, but health effects potentially 
consistent with
 Mn exposure were fewer and more subtle than in worker studies with much higher exposures.
R
esults suggest that living close
r
 to the Mn source for a longer time 
(more Mn air exposure) was associated with
 
borderline to mild tremors and slightly 
low
er
 motor speed and strength.
)Preliminary Results
Health Study of Airborne Manganese Exposure in East Liverpool, Marietta and Mt. Vernon, Ohio





Purpose


Workplace studies of occupations such as mining and welding have shown that inhaling high levels of manganese (Mn) can lead to nervous system health effects. Few studies have been done on the health effects of airborne Mn exposure in community settings on adults.  The main purpose of this study was to evaluate whether nervous system health effects (neurotoxicity) were detectable in community residents with long-term, airborne Mn exposure.





Background


In February 2008, the Ohio EPA completed an air quality study in East Liverpool that indicated residents were at risk from exposures to airborne Mn and chromium. Ohio EPA identified the S.H. Bell Company, a raw products storage and packaging facility, as the source of Mn and chromium sampled in community air monitors. The Director of the Ohio EPA requested that the Agency for Toxic Substances and Disease Registry (ATSDR) evaluate potential health impacts.



In November 2010, ATSDR completed a Health Consultation that concluded that the levels of airborne Mn in East Liverpool exceeded background levels and health-based guidelines. ATSDR stated that exposure to Mn concentrations in East Liverpool poses a public health hazard.








Approach


In August 2009, a Mn health study was conducted by San Francisco State University in Marietta (a community near a smelter emitting Mn) and Mount Vernon (a community without a large airborne Mn source), Ohio. The East Liverpool study in November 2011 followed a similar protocol so that data from all three communities could be compared. 



Researchers randomly selected (when possible)adults in each of the three communities between the ages of 30-75.They collected data from the study participants including a general health questionnaire, blood test, neurological and mood assessments, and neuropsychological tests. 
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Blood Tests 


Researchers analyzed blood for heavy metals including levels of Mn, cadmium, lead and mercury, and of serum ferritin – an indicator of iron stored in the body.


 


Neurological Assessments, Neuropsychological Tests, and Mood
Researchers used a battery of assessment tools to measure cognitive flexibility (switching categories), information processing, working memory and attention, visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors. Each of these test results yield important information about the brain function of study participants that can be used to evaluate the potential impact of Mn exposure.





Air Modeling


An EPA air dispersion model and measurements of Mn air concentrations at several fixed locations estimated the concentration of Mn in air outside the homes of study participants.  These estimates, along with the distance from the source and the years of residency were used to calculate an "exposure index" for each resident. This exposure index helped estimate inhalation exposure to airborne Mn.








Preliminary Results





No statistical differences were noted between residents of East Liverpool, Marietta and Mount Vernon communities for: 


· General health categories (e.g., number of good, bad health days per month, smoking status, obesity, etc.)


· Amount of Mn consumed in diet (Mn is an essential nutrient and is found in many leafy green vegetables and beans)


· Blood Mn levels – the average blood Mn level in the general population ranges between 4-15 µg/L . The following levels were detected:


· East Liverpool = 10.32 µg/L 


· Marietta = 9.65 µg/L 


· Mount Vernon = 9.48 µg/L


· Blood lead and serum ferritin levels


· Neurological assessment testing: Activities of Daily Living (the things we normally do to care for ourselves, such as eating, bathing, dressing, grooming, work, etc.) and motor (movement) scores


· Neuropsychological tests: tests of attention and memory tests


· Mood tests: mood disturbance (depression, bipolar disorder, etc.)





Statistical differences were noted between the three communities for:


· Blood: East Liverpool residents had higher average blood cadmium levels than Mount Vernon residents, but they were still within the normal range found in the general population. East Liverpool residents had lower blood mercury levels than Marietta residents. 


· Neurological assessment:


· East Liverpool residents showed slower movement initiation (results in delays in onset of movement) than Mount Vernon residents, but were slightly better than Marietta residents.


· More hand tremors (involuntary shaking) were observed in East Liverpool residents than Marietta residents. 


· East Liverpool residents had more postural sway/instability (involuntary swaying or instability when standing on both feet) than Marietta and Mount Vernon


· Neuropsychological tests:


· Scores in all three communities were within normal range, except for divided memory, visual memory, and motor speed.


· East Liverpool residents had lower scores for immediate memory (daily living) than Marietta


· East Liverpool residents had lower scores than Marietta and Mount Vernon for word reading, motor speed, motor strength and motor tactile.





Exposure Index


The combined data from East Liverpool and Marietta showed that having a higher exposure index was related to lower neuropsychological and motor performance. Living a shorter distance from a manganese source was also associated with neuropsychological and motor performance. The strongest effects were seen for tremor, motor speed, and motor strength. 





Conclusions





· Both East Liverpool and Marietta had significant airborne Mn exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational (worker) studies with much higher exposures.


· An association between low test scores, distance from the Mn source, and exposure index (combining East Liverpool and Marietta), suggests that living closest to the Mn source results in higher inhalation exposure and lower neuropsychological performance. East Liverpool residents lived closer to the Mn source than Marietta residents, which may have lead to higher Mn exposures that correlate with lower motor speed and strength in these study participants. 








Actions taken to reduce ambient Mn concentrations


Ohio EPA has identified the S.H. Bell facilities as the source of airborne Mn in East Liverpool. S.H. Bell made a number of changes to operations to control Mn emissions resulting from the 2008 findings and orders from Ohio EPA. Some of these changes include:


· keeping dust down;


· enclosing parts of its operations; and


· covering trucks leaving the facilities;


 


Airborne Mn levels remained at unacceptable levels after the projects were completed. Ohio EPA determined that S.H. Bell needed to do more to control Mn dust.  On February 8, 2010, Ohio EPA issued another set of findings and orders. These require S.H. Bell to:


· do more to keep dust down,


· stop handling Mn at the facility near East Elementary School;


· keep Mn out of the air by keeping it out of open air storage and loading areas; and


· Record efforts to reduce dust emissions in detail.





Ohio EPA believes enforcing these steps will keep the airborne Mn concentrations significantly below the levels observed prior to these enforcement actions.





US EPA and Ohio EPA are committed to ensuring continued oversight of S.H. Bell, continued compliance with the Clean Air Act, Ohio Laws and regulations, the Findings and Orders, and continued ambient air monitoring.








Next Steps





The findings outlined on this fact sheet are preliminary and portions have not been fully peer reviewed (most EPA scientific and technical work products must receive appropriate levels of peer review by independent scientific and technical experts).  Ongoing data analysis may revise the conclusions slightly and additional research may be necessary. A website has been established that will provide a copy of the slides and fact sheet provided here today. The website will be updated with any new findings and publications. Go to:   http://www.epa.gov/nheerl/mnstudy.
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US EPA Region 5 summary remarks


Health study of airborne manganese 	(Mn) in Ohio adults – preliminary 	results


East Liverpool Ohio - July 11, 2013


George Bollweg PhD


USEPA Region 5 Air and Radiation Division


bollweg.george@epa.gov


312-353-5598
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US EPA funded study looked at potential effects of long term adult Mn exposure


Health study found subclinical health effects likely due to airborne Mn


Airborne Mn has been high in East Liverpool





Key points





























Key points (continued):


SH Bell has made substantial changes to its operations


Airborne Mn lower now than in past due to long term efforts (SH Bell, Ohio agencies, federal agencies)


US EPA’s most recent SH Bell inspection conducted in summer 2013


State and federal agencies will continue monitoring and oversight
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Annual average airborne Mn concentrations  in East Liverpool decreased from 2003-2012 (composite TSP samples; arithmetic mean)
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From: Carole Braverman
To: Carole Braverman; Mathur, Bharat; Bollweg, George
Subject: Fwd: Class Action Lawsuit in Eat Liverpool
Date: Tuesday, November 05, 2013 10:53:47 AM


---------- Forwarded message ----------
From: "Drumm, Heather" <Drumm.Heather@epa.gov>
Date: Nov 5, 2013 10:34 AM
Subject: Class Action Lawsuit in Eat Liverpool
To: "LaVay, Maggie" <LaVay.Maggie@epa.gov>, "Blank, Valerie"
 <Blank.Valerie@epa.gov>, "Hauchman, Fred" <hauchman.fred@epa.gov>, "Dannel, Mimi"
 <Dannel.Mimi@epa.gov>, "Carole Braverman" <carolebraverman@gmail.com>


FYI – As a result of the RARE funded health study in East Liverpool, OH, a class action
 lawsuit has been filed against S.H. Bell.


 


http://www.eastliverpoolpollution.com/


 


_________________________


Heather Drumm


Communications Coordinator


Office of Science Policy


EPA's Office of Research and Development


(202) 564-8239
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From: Stein, Greg
To: Frey, Bob; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George
Cc: Stein, Greg
Subject: Manganese results shared with health board, community (The Review -- E Liverpool)
Date: Friday, July 12, 2013 10:23:28 AM
Attachments: image002.png
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Manganese results shared with health
 board, community
July 12, 2013
By JO ANN BOBBY-GILBERT - East Liverpool Reporter (jgilbert@reviewonline.com) , The Review


Save | Post a comment |            
EAST LIVERPOOL - Results of a health study regarding the effects of airborne manganese on local
 residents indicate that those exposed to the mineral are showing some health effects.


The results of the study conducted by the San Francisco State University were shared Thursday
 with the city's board of health and later that evening with the community at a public session at
 Kent State University's downtown campus.


The local study compared results of a similar study conducted in 2009 in Marietta, located near a
 smelter that emits manganese, and Mount Vernon, which has no large airborne source of the
 mineral.


In East Liverpool, prior investigations had determined that the greatest source of manganese in
 the city is S.H. Bell, a raw products storage and packaging facility in the East End.


According to George Bollweg of the Environmental Protection Agency, Region 5, manganese levels
 in the city are the highest in Region 5 and probably in the entire country.


These high levels prompted this study, which involved four different universities in three
 countries, two federal agencies, the Ohio Department of Health and experts from around the
 globe.


Participants were adults between the ages of 30 and 75 who had lived within two miles of the S.H.
 Bell facility for 10 years or more, excluding anyone who ever worked at the company.


In addition to blood tests, participants were subjected to a battery of neurological and
 neuropsychological tests, as well as having their nails and hair tested to measure a multitude of
 areas.


Among those were cognitive flexibility, information processing, working memory and attention,
 visual tracking speed, verbal skills, motor dexterity and strength, postural sway and tremors.


What the study ultimately showed, according to Dr. Rosemarie Bowler of San Francisco State
 University, is that East Liverpool residents' blood had higher average cadmium levels than Mount
 Vernon but lower mercury levels than Marietta but were still within normal range of the general
 population.


As for neurological issues, city residents showed slower movement initiations than Mount Vernon
 residents but were slightly better than Marietta residents.


More hand tremors were seen in East Liverpool residents than Marietta and they also had more
 pronounced postural sway (involuntary swaying or inability when standing on both feet) than
 both Marietta and Mount Vernon.
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The scores in all three communities for neuropsychological tests were in normal ranges except for
 divided memory, visual memory and motor speed, with East Liverpool residents testing lower
 than those in Marietta for immediate memory, which includes things normally done to care for
 oneself, such as eating, bathing, dressing, grooming and working.


East Liverpool residents also had lower scores than the other two communities in word reading,
 motor speed, motor strength and motor tactile.


Bowler reported that living closer to the manganese source resulted in increased tremors and also
 in lower motor speed and grip strength scores, noting, "We can't say it is caused by manganese
 but it could be related."


Those with higher manganese levels in their blood did have more symptoms, she added.


"We're learning from your participation," Bowler said, adding that it was determined that blood
 may not be the ideal biomarker, so evaluations of hair and toenails will be continued in future
 studies.


And while S.H. Bell has been targeted as the source of the manganese, Bollweg emphasized that
 the company has drastically reduced its output of the mineral between 2003 and 2012.


Findings against the company and resulting orders were imposed by the USEPA in 2008 and 2010
 and Bollweg said decreases were generally seen after that.


"We believe 2013 will be consistent," he said.


According to information provided by Chris Abbruzzese of Ohio EPA, S.H. Bell has paved roads
 near the facility to reduce dust emissions, implemented dust suppression on unpaved roads; now
 wets and vacuums paved surfaces; wets affected materials when loading and unloading;
 implemented a 5-mile-per-hour speed limit near its facilities; is now storing materials that
 contribute to dust emissions in enclosed buildings; places tarps on trucks leaving the facilities
 and constructed a truck load-out building with a capture and control system; keeps detailed
 records of steps taken to reduce dust emissions; and ceased all work resulting in manganese
 emissions at the Little England facility.


Manganese and chromium are now at acceptable levels and the facility no longer presents an
 increased risk to residents' health, officials said.


Among the participants in the study was Mayor Jim Swoger, who pointed out he has lived within
 500 yards of the S.H. Bell facility for 43 years and his manganese levels are within acceptable
 parameters.


"Overall, the community should be reassured there are no big time health effects," Bowler
 concluded.


© Copyright 2013 The Review. All rights reserved. This material may not be published, broadcast, rewritten or redistributed.


 


Article Photos
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This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: Fwd: Confirming April 18
Date: Thursday, February 21, 2013 12:31:57 PM


Hi Danelle, I know she has a brother-in-law at Bell sooo.....I will need to
 write in March - I can tell her I will be gone a good part of March, the truth
 - always is best!!!
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Dray, Jelayne <Jelayne.Dray@odh.ohio.gov>
Date: Thu, Feb 21, 2013 at 10:28 AM
Subject: RE: Confirming April 18
To: Rosemarie Bowler <rbowl@sfsu.edu>


Hi Dr. Bowler,


    That sounds great!.  I will make the announcement as well today at our board of health meeting.  I'm
 so glad you were able to get the community meeting scheduled at our local KSU branch too.  Hopefully
 old man winter will be gone by the time you make your trip so you can enjoy some beautiful Spring
 weather while you are here in Ohio.  Take care....and thanks again for your follow-up email.  Would
 appreciate if you can forward me some information on the results as soon as possible, as I would like to
 have time to review it.  I would like to ask that you forward this to me in March.


Sincerely,


Jelayne


 


Jelayne Dray RN, MSN
Health Commissioner
East Liverpool City Health District
126 West Sixth Street
East Liverpool, Ohio 43920
Phone: 330-386-7400 
Fax: 330-386-7403
jelayne.dray@odh.ohio.gov


From: rosemarie.bowler@gmail.com [rosemarie.bowler@gmail.com] on behalf of
 Rosemarie Bowler [rbowl@sfsu.edu]
Sent: Thursday, February 21, 2013 11:27 AM
To: Dray, Jelayne
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Subject: Confirming April 18


Hi Ms. Dray,


All is confirmed for April 18 - both members of the ODH, EPA and ATSDR
 will also come to the meeting(s).  We will have a 7 pm meeting at the Kent
 U campus for the community.


Thanks so much for helping to make this possible.


warmly,


Rosemarie Bowler


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Nash, Carlton
To: Nash, Carlton
Subject: Manganeses
Date: Monday, May 20, 2013 5:24:00 PM


Ambient Manganese Concentrations in East Liverpool, Ohio
and Health Implications


 
 


·         The S. H. Bell East Liverpool Terminal opened in 1963.
 


·         Ambient monitored levels of manganese have historically been high in East Liverpool,
 Ohio. Data has been available since 1999.


 
·         Participants in the Ohio airborne manganese study lived an average of 47 years in East


 Liverpool, likely resulting in decades of manganese inhalation exposure.
 


·         Ohio EPA issued Findings and Orders to regulate source emissions in 2008, and again
 in February 2012. SH Bell ceased manganese operations at its Little England Facility
 in 2010.
 


·         ATSDR has a health guideline level for manganese inhalation of  0.3 ug/m3 for long
 term (chronic-e.g. 1year) exposure. USEPA has a level of 0.05 ug/m3 for long term
 chronic exposure. There are no reference levels for short term (acute) exposure. Short
 term “spikes” in ambient data are generally not considered because health effects for
 manganese identified through research are observed at longer durations, not for short
 durations ATSDR just recently revised its minimal risk level (MRL) for manganese
 and USEPA will re-evaluate its reference concentration (RfC) in 2013-2014. At this
 time, the two levels differ because of their respective uncertainty factors
 


·         Ambient levels at the Port Authority site and the Maryland Avenue site are now below
 the ATSDR reference level, but still about 2 to 3 times the EPA RfC.


 
·         Ambient levels at the Water Plant site have dropped almost 60% since the Findings


 and Orders have been implemented in 2008-2010. Annual averages of manganese
 continue to be elevated-approximately 3 times the ATSDR reference concentration,
 and about 20 times the USEPA reference concentration.
 


·         Preliminary results from the study of long term residents most exposed/affected in
 East Liverpool to airborne manganese indicate “mild,” “slight,” “subtle,” “borderline,”
 effects associated with decades of elevated airborne manganese exposure. The
 potential for health outcomes resulting from current ambient manganese levels is
 unknown.
 


·         Because ambient levels continue above health benchmarks, it is recommended that a
 prudent course of action would be to further examine the specific release points at the
 source to ascertain the specific origin of S.H. Bell emissions that continue to cause
 elevated ambient levels of manganese.
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·         ATSDR will continue to lend public health assistance to USEPA in the interpretation


 of ambient manganese data, and may release additional agency publications to issue
 formal health opinions on the data evaluated.


 
 


 
 








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: Fwd: Data
Date: Wednesday, June 26, 2013 12:27:09 PM


Hi Danelle,


here are the East Liverpool analyzed hair by level of Mn and subject as we
 received it from Columbia.


This will satisfy Deliverable # 2 I believe.


Thank you very much.


Rosemarie Bowler


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Vesna Slavkovich <vns1@columbia.edu>
Date: Tue, Apr 30, 2013 at 1:51 PM
Subject: Data
To: rbowl@sfsu.edu, Joe Graziano <jg24@columbia.edu>


Hi Rosemarie,
here is the file with hair manganese data.
Once again, sorry for delay.
Invoice will follow by the end of the week.
Vesna


Vesna Slavkovich, MS
Laboratory Manager
Trace Metals Core Facility
Mailman School of Public Health at Columbia University
650 W 168th ST room 1614
New York, NY 10032
Phone: 212-305-1033
Fax:     212-342-4127
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From: Nash, Carlton
To: Chin, Conrad
Cc: Bollweg, George; Nwia, Jacqueline
Subject: Marietta EJ?
Date: Friday, April 05, 2013 11:37:00 AM


Conrad---hope all is well; havn’t talked in a while.
 
We are working on our RARE project studying potential manganese effects on the citizens of
 Marietta and East Liverpool, Ohio. During the development of the Ferroalloys NPR I recollect having
 a discussion with someone (I believe at OAQPS) about the EJness of Marietta. We are preparing a
 briefing for management on the RARE project and were interested in trying to characterize it
 properly and wanted to have a conversation with the OAQPS EJ person.
 
Can you remind me of who that was please.
 
Thanks
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Greg Stein; Lobdell, Danelle
Subject: Fwd: East Liverpool meeting
Date: Thursday, May 16, 2013 11:58:19 AM


She did respond most graciously! Thanks Greg for your help!
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Dray, Jelayne <Jelayne.Dray@odh.ohio.gov>
Date: Thu, May 16, 2013 at 9:20 AM
Subject: RE: East Liverpool meeting
To: Rosemarie Bowler <rbowl@sfsu.edu>


Dr. Bowler,


     So good to hear from you.  Yes, I too appreciate Greg working to coordinate things.  I'm glad you
 were able to secure the Slak Shak room and yes, the meeting will still be held in council chambers of EL
 City Hall.  I will make the announcement this afternoon, mention the evening community meeting and
 that both meetings would certainly be open to the public to attend.  Thank you for your quick response. 
 I certainly look forward to seeing you in July.  Things are so beautiful and green here in the Ohio Valley. 
 I hope you will be able to enjoy the beauty of northeast Ohio when you visit again in July.  


Take care,


Jelayne


Jelayne Dray RN, MSN
Health Commissioner
East Liverpool City Health District
126 West Sixth Street
East Liverpool, Ohio 43920
Phone: 330-386-7400 
Fax: 330-386-7403
jelayne.dray@odh.ohio.gov


From: rosemarie.bowler@gmail.com [rosemarie.bowler@gmail.com] on behalf of
 Rosemarie Bowler [rbowl@sfsu.edu]
Sent: Thursday, May 16, 2013 12:03 PM
To: Dray, Jelayne
Cc: Stein, Greg; Lobdell, Danelle
Subject: Re: East Liverpool meeting


Hi Ms. Dray,
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so sorry I have not communicated with you earlier but I knew that Greg
 Stein was kind enough to arrange all this with you.  I appreciate your
 accomodation very much, thank you.  


Yes, the community meeting will be at the Slak Shak Meeting Room from 7
 - 8:30 pm on July 11 and of course anyone is welcome to attend.


Thank you for your help in this matter, I am pleased you were able to
 change the meeting of the board,


I look forward to seeing you again soon.  Shall I assume it will again be at
 your meeting room in the EL City Hall?


Thanks and warm greetings,


Rosemarie Bowler


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Thu, May 16, 2013 at 8:50 AM, Dray, Jelayne <Jelayne.Dray@odh.ohio.gov> wrote:
Hello Dr. Bowler,
     I have a board of health meeting this afternoon and am planning to announce that your visit has
 been rescheduled for Thursday, July 11th.  We will be taking action to move our regularly scheduled
 BOH meeting to this day, to accommodate your visit.  Do you want me to announce about the
 community meeting as well?  I know you are trying to secure the local KSU campus meeting area.  I'm
 hoping you can respond to this email by 3:30 pm today.
Thanks again.  I hope you are feeling better, and enjoying your spring.  Talk with you soon.
Jelayne


Jelayne Dray RN, MSN
Health Commissioner
East Liverpool City Health District
126 West Sixth Street
East Liverpool, Ohio 43920
Phone: 330-386-7400 
Fax: 330-386-7403
jelayne.dray@odh.ohio.gov
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on
 the contents of this communication is prohibited. If you have received this e-mail in error,
 please notify the sender via telephone or return e-mail and immediately delete this e-mail
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This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: R5-17-18@epa.gov
To: Patel, Shilpa
Subject: Message from "R5-17-18"
Date: Friday, March 22, 2013 12:52:21 PM
Attachments: 20130322123943654.pdf


This E-mail was sent from "R5-17-18" (Aficio MP 6001).


Scan Date: 03.22.2013 12:39:43 (-0400)
Queries to: R5-17-18@epa.gov
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From: R5-17-18@epa.gov
To: Patel, Shilpa
Subject: Message from "R5-17-18"
Date: Friday, March 22, 2013 1:02:15 PM
Attachments: 20130322124955870.pdf


This E-mail was sent from "R5-17-18" (Aficio MP 6001).


Scan Date: 03.22.2013 12:49:55 (-0400)
Queries to: R5-17-18@epa.gov
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From: Nash, Carlton
To: Braverman, Carole; Lobdell, Danelle; Tyson, MaryPat; Bollweg, George
Subject: FW: Ohio Mn study briefing materials
Date: Thursday, May 02, 2013 2:04:44 PM
Attachments: 2013April3LobdellD,ORDMgmtBriefing,OHMnStudy.pptx


2013April4-R5E.LiverpoolOH,RABriefing-v.4final.docx
2013April2,East LiverpoolOHMap,v2.pptx
SH Bell History and Status George.docx


Background for out discussion at 3:00 PM (4:00 PM Eastern).
 
In early April we had anticipated the need to quickly brief the RA and pulled these materials
 together, some of which would be sent up in advance, others would be handed out at the meeting
 itself (i.e. maps etc.).
 
 
 
 
 
 


From: Tyson, MaryPat 
Sent: Monday, April 08, 2013 12:48 PM
To: Czerniak, George
Cc: Nash, Carlton; Bollweg, George; Sypniewski, Bruce
Subject: FW: Ohio Mn study briefing materials
 
Hi George – I sent this up to you on Thursday, and now have substituted Shilpa’s latest (above).  So,
 we are good to go with the 4 documents above.  I will print off a copy and bring it to you.
 


From: Tyson, MaryPat 
Sent: Thursday, April 04, 2013 4:21 PM
To: Czerniak, George
Cc: Nash, Carlton; Bollweg, George; Braverman, Carole; Dickens, Brian; Lobdell, Danelle
Subject: FW: Ohio Mn study briefing materials
 
Hello George – Please find materials for the Manganese Study briefing.  (Brian Dickens – is this the
 latest version of your enforcement chart?)
 
Our briefing paper has been revised and expanded since we spoke this morning, as we received a
 number of additional questions from Bharat.  I included the two maps and a monitoring data graph
 as well. 
 


From: Bollweg, George 
Sent: Thursday, April 04, 2013 4:03 PM
To: Tyson, MaryPat; Nash, Carlton
Subject: Ohio Mn study briefing materials
 
FYI,  attachments include:
 
R5 enforcement history, S.H. Bell
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Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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4 April 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated potential Mn exposure to and effects of airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring) technical expertise (risk and modeling), community relations, blood chemistry


· EPA-ORD:  funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived from air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· Result differences between towns were observed for:  generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


For both RARE Part 1 and 2:  residents living closer to the Mn source were generally more likely to respond differently than their comparison group.  





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology review (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  Study collaborators are actively discussing the best way to communicate study results and implications to the public.





What steps are next?


· Citizens have already been notified of their personal test results


· Plan is to present preliminary “RARE Part 2” results at to-be-rescheduled East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Rescheduled meeting(s) plan:  


· afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Lacking funds for another Marietta public meeting, Letters to Editor are planned to inform Marietta community of East Liverpool/combined results 


· Refined results will be submitted to science journals for publication; EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Principal Investigator is working under EPA contract; implications with regard to fact sheet(s), public presentation(s)


· Assess need for additional enforcement actions
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility
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East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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S.H. Bell Summary of Enforcement Actions


(created by Shilpa Patel on April 1, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  U.S. EPA Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on major emission units 


· Storage of all manganese materials within fully enclosed buildings 


· Fugitive emissions controlled through various dust suppression methods, vehicular tarping, and opacity limits 


			





			2011





			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			2012


			Jul 2012: Ohio EPA Inspection; S.H. Bell paved all remaining unpaved roads 


			





			FUTURE ACTIONS





			2013


			Jan 2013:  Email from Paul Koval indicated no further actions will be taken.


			Apr 2013: 114 will be issued


· Compare high/low manganese emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are causing high manganese emissions


Summer 2013: U.S. EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources















Danelle Lobdell 4/3/13 ORD management briefing
Health Study of Airborne Mn Exposure in Ohio Adults – R5 fact sheet
E. Liverpool map and air monitoring
 
 








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Greg Stein
Cc: Lobdell, Danelle
Subject: Fwd: FW: Copy of Study Findings
Date: Thursday, June 27, 2013 3:07:23 PM


Hi Greg, good of you to ask first. I don't think the EPA wants me to do that
 as it all will go straight to the Bell lawyers.  I wrote her.  We wanted to
 keep it out till the presentation there but I will do what she tells me.


thanks,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Date: Thu, Jun 27, 2013 at 11:58 AM
Subject: FW: Copy of Study Findings
To: "Rosemarie Bowler (rbowl@sfsu.edu)" <rbowl@sfsu.edu>


Dr. Bowler:


I suggest inviting Jelayne to the July 9th conference call-webinar w/ the Ohio EPA and ODH and NOT
 sending her anything in hard copy.  Tell her you want to run your products past the Ohio EPA and
 ODH senior administration FIRST, before releasing the information to the general public. 


 


But it is your call.


 


G


 


From: Dray, Jelayne 
Sent: Thursday, June 27, 2013 2:53 PM
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To: rbowl@sfsu.edu
Cc: Stein, Greg
Subject: Copy of Study Findings


 


Good afternoon Rosemarie,
     With your visit to East Liverpool just a week away, as health commissioner of our local health district,
 I would like to request you forward me a copy of your study's findings so I will have ample time to read
 your report prior to our board of health meeting, and your presentation next Thursday.  I feel this is a
 fair request and would certainly hope you will honor my request.  
Thank you,
Jelayne


 


Jelayne Dray RN, MSN


Health Commissioner


East Liverpool City Health District


126 West Sixth Street


East Liverpool, Ohio 43920


Phone: 330-386-7400 


Fax: 330-386-7403


jelayne.dray@odh.ohio.gov


This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Cascio, Wayne
To: Lobdell, Danelle
Cc: Wade, Tim
Subject: Mn Study Briefing
Date: Thursday, April 04, 2013 6:03:41 AM


Danelle - Thanks so much for an excellent presentation and discussion of the study. Hal and Ron were
 impressed with your command of the study, the history and the players.  Without a doubt Bob Kavlock
 was informed.   For future briefings you might like to include a slide describing study populations and
 contrasting the towns in terms of their size and location. Thanks again. Wayne
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From: Bollweg, George
To: Lobdell, Danelle
Subject: FW: Ohio Mn study briefing materials
Date: Friday, April 05, 2013 9:03:54 AM
Attachments: 2013April2SHBellHistoryAndStatus(R5Enforcement).docx


2013April3LobdellD,ORDMgmtBriefing,OHMnStudy.pptx
2013April4-R5E.LiverpoolOH,RABriefing-v.4final.docx
2013April2,East LiverpoolOHMap,v2.pptx


FYI here’s what we sent to the R5 Air Division Director yesterday, including the “final” R5 RA briefing
 fact sheet of interest to OAQPS.  That fact sheet is missing a word under “What mitigation steps
 have been taken?”; it should read “…process changes that appear to have lowered monitored
 airborne Mn.”
 
I’ll call you to discuss this.      thanks
 


From: Tyson, MaryPat 
Sent: Thursday, April 04, 2013 4:21 PM
To: Czerniak, George
Cc: Nash, Carlton; Bollweg, George; Braverman, Carole; Dickens, Brian; Lobdell, Danelle
Subject: FW: Ohio Mn study briefing materials
 
Hello George – Please find materials for the Manganese Study briefing.  (Brian Dickens – is this the
 latest version of your enforcement chart?)
 
Our briefing paper has been revised and expanded since we spoke this morning, as we received a
 number of additional questions from Bharat.  I included the two maps and a monitoring data graph
 as well. 
 


From: Bollweg, George 
Sent: Thursday, April 04, 2013 4:03 PM
To: Tyson, MaryPat; Nash, Carlton
Subject: Ohio Mn study briefing materials
 
FYI,  attachments include:
 
R5 enforcement history, S.H. Bell
Danelle Lobdell 4/3/13 ORD management briefing
Health Study of Airborne Mn Exposure in Ohio Adults – R5 fact sheet
E. Liverpool map and air monitoring
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S.H. Bell Summary of Enforcement Actions


(created by Shilpa Patel on April 1, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on all major emission units 


· Storage of all manganese materials within full building enclosures


· Fugitive emissions controlled through various dust suppression methods, vehicular  tarping, and opacity limits 


			





			 2011


			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			 2012


			Jul 2012: All remaining unpaved roads were paved and Ohio EPA Inspection


			





			FUTURE ACTIONS





			2013


			Jan 2013:  Email form Paul Koval indicated no further actions will be taken.


			Apr 2013: 114 will be issued


· Compare high/low MN emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are the causing high MN emissions


Summer 2013: US EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources













Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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4 April 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated potential Mn exposure to and effects of airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring) technical expertise (risk and modeling), community relations, blood chemistry


· EPA-ORD:  funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived from air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· Result differences between towns were observed for:  generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


For both RARE Part 1 and 2:  residents living closer to the Mn source were generally more likely to respond differently than their comparison group.  





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology review (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  Study collaborators are actively discussing the best way to communicate study results and implications to the public.





What steps are next?


· Citizens have already been notified of their personal test results


· Plan is to present preliminary “RARE Part 2” results at to-be-rescheduled East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Rescheduled meeting(s) plan:  


· afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Lacking funds for another Marietta public meeting, Letters to Editor are planned to inform Marietta community of East Liverpool/combined results 


· Refined results will be submitted to science journals for publication; EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Principal Investigator is working under EPA contract; implications with regard to fact sheet(s), public presentation(s)


· Assess need for additional enforcement actions
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility














2


East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: Fwd: FW: Copy of Study Findings
Date: Thursday, June 27, 2013 3:07:26 PM


FYI


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Stein, Greg <Greg.Stein@odh.ohio.gov>
Date: Thu, Jun 27, 2013 at 12:12 PM
Subject: FW: Copy of Study Findings
To: "Rosemarie Bowler (rbowl@sfsu.edu)" <rbowl@sfsu.edu>


 


 


From: Dray, Jelayne 
Sent: Thursday, June 27, 2013 3:09 PM
To: Stein, Greg
Subject: RE: Copy of Study Findings


 


I apologize...we are not meeting on the 4th of July :)  you are correct, it is indeed the 11th.  Sorry


 


Jelayne Dray RN, MSN


Health Commissioner


East Liverpool City Health District


126 West Sixth Street


East Liverpool, Ohio 43920


Phone: 330-386-7400 


Fax: 330-386-7403


jelayne.dray@odh.ohio.gov
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From: Stein, Greg
Sent: Thursday, June 27, 2013 2:59 PM
To: Dray, Jelayne; rbowl@sfsu.edu
Subject: RE: Copy of Study Findings


Um, I sure hope it’s not next week.  I have the public meeting the Board of Health meeting are July
 11, 2013…


 


Whoa!


 


 


 


From: Dray, Jelayne 
Sent: Thursday, June 27, 2013 2:53 PM
To: rbowl@sfsu.edu
Cc: Stein, Greg
Subject: Copy of Study Findings


 


Good afternoon Rosemarie,
     With your visit to East Liverpool just a week away, as health commissioner of our local health district,
 I would like to request you forward me a copy of your study's findings so I will have ample time to read
 your report prior to our board of health meeting, and your presentation next Thursday.  I feel this is a
 fair request and would certainly hope you will honor my request.  
Thank you,
Jelayne


 


Jelayne Dray RN, MSN


Health Commissioner


East Liverpool City Health District


126 West Sixth Street


East Liverpool, Ohio 43920


Phone: 330-386-7400 


Fax: 330-386-7403


jelayne.dray@odh.ohio.gov


This e-mail is intended for the sole use of the intended recipient and may contain privileged,
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 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: Colledge, Michelle
To: Colledge, Michelle; Rosemarie Bowler; Bollweg, George; Lobdell, Danelle; Cheryl.beseler@colostate.edu; Vihra


 Gocheva; Harry Roels
Subject: Mn Team call-does the 9th work insttead of the 7th at the times listed, below?
Date: Tuesday, April 16, 2013 3:25:58 PM


Can we meet on Thursday, May 9th at 1:00 my time (central; 12:00 mountain; 11:00 pacific; 8 pm Brussels) to
 discuss our path forward? It’s been a long time since the whole team was on the phone.
 
 
From: Colledge, Michelle 
Sent: Tuesday, April 16, 2013 2:02 PM
To: Rosemarie Bowler; Bollweg, George; Lobdell, Danelle; Cheryl.beseler@colostate.edu; 'Vihra
 Gocheva'; 'Harry Roels'
Cc: Mark Johnson; Gillig, Richard (Rick) (ATSDR/DCHI/CB)
Subject: Final Mn Manuscript
 
All:
 
Please see the “final” draft of our manuscript, which I will be submitting to JESEE as soon as I get the green light
 from my Director of Science.
 
 
Let me know if that works for you,
Michelle
__________________________________________________________________________________
Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066
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From: Tyson, MaryPat
To: Czerniak, George
Cc: Nash, Carlton; Bollweg, George; Braverman, Carole; Dickens, Brian; Lobdell, Danelle
Subject: FW: Ohio Mn study briefing materials
Date: Thursday, April 04, 2013 4:21:18 PM
Attachments: 2013April2SHBellHistoryAndStatus(R5Enforcement).docx


2013April3LobdellD,ORDMgmtBriefing,OHMnStudy.pptx
2013April4-R5E.LiverpoolOH,RABriefing-v.4final.docx
2013April2,East LiverpoolOHMap,v2.pptx


Hello George – Please find materials for the Manganese Study briefing.  (Brian Dickens – is this the
 latest version of your enforcement chart?)
 
Our briefing paper has been revised and expanded since we spoke this morning, as we received a
 number of additional questions from Bharat.  I included the two maps and a monitoring data graph
 as well. 
 


From: Bollweg, George 
Sent: Thursday, April 04, 2013 4:03 PM
To: Tyson, MaryPat; Nash, Carlton
Subject: Ohio Mn study briefing materials
 
FYI,  attachments include:
 
R5 enforcement history, S.H. Bell
Danelle Lobdell 4/3/13 ORD management briefing
Health Study of Airborne Mn Exposure in Ohio Adults – R5 fact sheet
E. Liverpool map and air monitoring
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S.H. Bell Summary of Enforcement Actions


(created by Shilpa Patel on April 1, 2013)








			


			Ohio EPA Actions


			U.S. EPA Actions





			PAST ACTIONS





			2001


			


			Feb 2001:  Inspection





			2008 


			Apr 2008: Ohio EPA issued Findings and Orders


			Apr 2008: CD entered 


· Ceased all crushing of nonmetallic minerals


· SEPs: Installed baghouse on truck loadout shed and paved surrounding area (~15,000 ft2) 





			2010


			Feb 2010: Ohio EPA issued Findings and Orders


Nov 2010: All requirements of Ohio Findings and Orders were implemented 


· Ceased handling, processing, and storage of manganese materials at Little England Facility


· Installed baghouses or wet suppression systems on all major emission units 


· Storage of all manganese materials within full building enclosures


· Fugitive emissions controlled through various dust suppression methods, vehicular  tarping, and opacity limits 


			





			 2011


			Jul 2011: Ohio EPA Inspection


			Aug 17-Dec 5, 2011: Xact Monitoring Period





			 2012


			Jul 2012: All remaining unpaved roads were paved and Ohio EPA Inspection


			





			FUTURE ACTIONS





			2013


			Jan 2013:  Email form Paul Koval indicated no further actions will be taken.


			Apr 2013: 114 will be issued


· Compare high/low MN emission days found through Xact monitoring to process operations run the same days/times to determine specific processes that are the causing high MN emissions


Summer 2013: US EPA inspection


· S.H. Bell emission control methods will be challenged during the dry/hot season


· Will be focused on processes identified through above comparison and fugitive emission sources













Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract











Office of Research and Development








7





image2.png





image3.jpeg





image4.jpeg





image5.jpeg





image6.png





image7.png





image1.png







4 April 2013


Health Study of Airborne Manganese (Mn) Exposure in Ohio Adults








What is the Regional Applied Research Effort (RARE)?


	An EPA program to promote ORD and Regional collaboration, RARE provides Regions with near-term research on specific high-priority science needs and fosters ORD-Regional interaction.





What is the project?	


	Two part study:  “RARE Part 1” (2009) evaluated potential Mn exposure to and effects of airborne Mn exposure in Marietta OH (near a Mn smelter) and Mt. Vernon OH (less exposed comparison community).  “RARE Part 2” (2011) adds a similar evaluation in East Liverpool OH adults.  The same researchers conducted both parts with similar methods to allow data comparison.





Why did we do a health study?


	In order to (1) address citizen concerns and requests for a health study; (2) collaboratively address an OH EPA petition to ATSDR for a health evaluation of East Liverpool airborne metals (some of the highest US outdoor air Mn concentrations have been monitored in East Liverpool); and (3) improve science regarding exposure to and effects of chronic low level airborne Mn exposure in residential communities, a Region 5 concern for more than a decade.





Who collaborated on the study and what role did each play?	


· ATSDR:  funding (ambient monitoring) technical expertise (risk and modeling), community relations, blood chemistry


· EPA-ORD:  funding, Project Officer, technical expertise, blood chemistry


· EPA-Region 5:  technical expertise (risk and modeling)


· Ohio Department of Health:  community relations, technical review


· Ohio EPA:  technical review, ambient monitoring


· San Francisco State University (SFSU) and collaborators:  Grantee/Contractor/Principal Investigator, study design, health study data collection





How was the study conducted?	


	“RARE Part 1” was conducted in Marietta OH and Mt. Vernon OH; “RARE Part 2” adds East Liverpool.  An exposure index (Mn ambient air concentration, residence duration, distance from source) was derived from air dispersion modeling and air monitoring data.  Health data were collected from questionnaires (general health, diet, medications etc.), medical and neuropsychological evaluation (interview, neurologic exam, blood sample etc.) and neurobehavioral tests (movement, balance, mood, etc.).





What are the study results?


	For “RARE Part 1” – Marietta and Mt. Vernon OH (complete):


· published 2011 and 2012 journal articles cautiously interpreted subtle, subclinical effects (undetectable by lab test or clinical examination) on movement and anxiety 


For “RARE Part 2” – East Liverpool OH (preliminary):


· Result differences between towns were observed for:  generally slight or very mild subclinical effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


· No result differences between towns were observed for:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


For both RARE Part 1 and 2:  residents living closer to the Mn source were generally more likely to respond differently than their comparison group.  





What mitigation steps have been taken?


	State and federal inspections and air monitoring have been conducted in and near the sources in both Marietta and East Liverpool.  Ohio EPA issued 2008 and 2010 Findings and Orders to the East Liverpool Mn source, S.H. Bell, requiring emissions and dust control, road paving and process changes appear to have lowered monitored airborne Mn.  The Marietta source, Eramet-Marietta, is subject to the ongoing Ferroalloys Production Risk and Technology review (final rule late 2013). 


What are implications of the study?


	The study has community, regulatory and science implications.  The study may advance the understanding of airborne Mn exposure and toxicity, which can inform future guideline and regulatory decision making.  Study collaborators are actively discussing the best way to communicate study results and implications to the public.





What steps are next?


· Citizens have already been notified of their personal test results


· Plan is to present preliminary “RARE Part 2” results at to-be-rescheduled East Liverpool Health Board and public meetings (previously scheduled 4/18/13 meetings cancelled)


· Rescheduled meeting(s) plan:  


· afternoon East Liverpool Health Board meeting; evening EPA-“hosted” community meeting


· OH Dept. of Health will facilitate


· SFSU Principal Investigator, ATSDR, OH EPA will present, followed by Q&A


· EPA-ORD, R5 staff attending will respond to questions


· Lacking funds for another Marietta public meeting, Letters to Editor are planned to inform Marietta community of East Liverpool/combined results 


· Refined results will be submitted to science journals for publication; EPA may further consider study results during EPA Integrated Risk Information System (IRIS) Mn reassessment and the Ferroalloys Production Risk and Technology Review


· Continue East Liverpool and Marietta outdoor air Mn monitoring 


· Principal Investigator is working under EPA contract; implications with regard to fact sheet(s), public presentation(s)


· Assess need for additional enforcement actions
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility
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East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Cheryl.beseler@colostate.edu; Vihra Gocheva; Erica


 Schimbor; Yangho Kim; Hudgens, Edward
Subject: Fwd: FW: Manganese TLV documentation
Date: Tuesday, November 19, 2013 10:32:52 AM
Attachments: Manganese.pdf


Hi all,


Bob Park just sent me the new document on the new levels (seems 1/2
 now) for the Mn TLVs.  In case you don't have that document, thought you
 would find it useful.


warm greetings,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Park, Robert (CDC/NIOSH/EID) <rhp9@cdc.gov>
Date: Tue, Nov 19, 2013 at 6:33 AM
Subject: FW: Manganese TLV documentation
To: Rosemarie Bowler <rbowl@sfsu.edu>, "mergler.donna@uqam.ca"
 <mergler.donna@uqam.ca>


 


 


Donna and Rosemarie


 


Here is the basis for the new manganese TLV = 0.02 mg/m3 from ACGIH.


 


Bob
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MANGANESE, ELEMENTAL AND INORGANIC COMPOUNDS 
CAS number: 7439-96-5 (Manganese) 



Molecular formula: Mn 



TLV–TWA, 0.02 mg/m3, as Mn, Respirable particulate matter  
 0.1 mg/m3, as Mn, Inhalable particulate matter 
A4 — Not Classifiable as a Human Carcinogen 
 
TLV® Recommendation 



The respiratory tract is the most important portal 
of entry for manganese in the occupational setting. 
The inhalation toxicity of manganese is a function of 
particle dosimetry and subsequent pharmacokinetic 
events. Particles depositing in the upper respiratory 
tract and major intrathoracic airways (cleared mainly 
by mucociliary clearance) are swallowed into the 
gastrointestinal tract where absorption is quite low 
(about 3–5%). Some absorption of manganese oc-
curs in the upper respiratory tract, notably via the 
olfactory nerve and possibly direct transport to the 
central nervous system (CNS) (Tjalve et al., 1995, 
1996; Tjalve and Henriksson, 1999). Particles in the 
respirable size fraction are most likely to be taken up 
via the olfactory route, but uptake of manganese 
from larger soluble particles cannot be ruled out.  



Clinical evidence of nervous system damage—
manganism—has been observed in workers expo-
sed to manganese or its inorganic compounds at 
levels below 5 mg Mn/m3 (total dust). The World 
Health Organization (WHO) concluded that clinical 
disease occurs at manganese levels as low as 2–5 
mg Mn/m3 total dust (IPCS, 1981). Even more sen-
sitive effects of manganese exposures occur in the 
CNS and can be detected by tests of neurological 
and neurobehavioral function. These effects occur at 
exposure levels considerably less than those associ-
ated with manganism, and some may persist after 
cessation of exposure.  



In a cross-sectional study, Roels and coworkers 
(1992) found neurotoxic effects in Belgian workers 
and they suggested that an 8-hour TWA of 0.036 mg 
Mn/m3 (respirable aerosol) would protect most 
workers from the CNS effects of manganese. It is 
possible to derive from these data the exposure 
levels for impaired hand steadiness affecting 5%, 
2.5%, and 1% of individuals: these are 0.05, 0.02, 
and 0.007 mg Mn/m3 (respirable aerosol), respect-
ively. Further analysis of these data by the Agency 
for Toxic Substances and Disease Registry (ATSDR, 
2000) using the benchmark dose (BMD) approach 
produced a BMDL10 of 0.07 mg Mn/m3 (respirable 
fraction) as a no-observed-adverse-effect-level.  



Crump and Rousseau (1999) reported an addi-
tional 11 years of follow-up of workers from an ear-
lier study of Roels et al. (1987b). In general, neuro-



logical test results obtained in an 11-year follow-up 
period were comparable or superior to results pre-
viously obtained by Roels et al. (1987b), despite the 
fact that the workers were older and had been expo-
sed longer. The results of this study, while not con-
clusive, provided evidence that the sub-clinical 
effects of manganese reported earlier by Roels et al. 
(1987b) did not appear to be progressing with 
continued exposure. 



Mergler and co-workers (1994) used a paired 
study design that individually matched exposed 
workers and controls. This detailed neurobehavioral 
study reported effects among workers exposed to a 
median level of 0.032 mg Mn/m3 (respirable aero-
sol). The plant closed shortly after this study and 
workers were re-examined after a 14-year period of 
no exposure to manganese. Several manganese-
related neurobehavioral changes were still observed 
in these workers and some of the persistence relat-
ed to prior cumulative exposure to manganese (Bou-
chard et al., 2007a, b). 



Lucchini et al. (1999) derived a lowest-observed-
adverse-effect level (LOAEL) for exposure to man-
ganese of approximately 0.10 mg Mn/m3 (total dust). 
This LOAEL represented the average concentration 
of manganese that was associated with a neuro-
behavioral deficit after an average exposure period 
of 11.5 years. The effects noted in this study occur-
red at a geometric mean level corresponding to 
0.038 mg Mn/m3 (respirable aerosol). 



Bast-Pettersen et al. (2004) showed increased 
tremor (impaired hand steadiness) in workers  
exposed to a geometric mean level of 0.036 mg 
Mn/m3 (respirable aerosol).  



In a large study of South African manganese 
smelter workers, Young and colleagues (2005) 
demonstrated increased neurobehavioral changes 
among workers exposed to 0.01–0.04 mg Mn/m3 
(respirable aerosol). 



In arriving at a TLV for manganese, considera-
tion was given to the LOAELs derived from the stu-
dies of Bast-Pettersen (2004), Lucchini et al. (1999), 
Mergler et al. (1994), and Roels et al. (1992), which 
are, respectively, 0.036, 0.032, 0.038, and 0.036 mg 
Mn/m3, indicating close agreement of these studies 
for a LOAEL in the range of 0.03–0.04 mg Mn/m3 
(respirable aerosol). Data of Young et al. (2005) 
among South African smelter workers, and Park et 
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al. (2006) among welders, were similar. 
A TLV–TWA of 0.02 mg Mn/m3, respirable par-



ticulate matter, is recommended for manganese and 
its inorganic compounds to reduce the potential for 
preclinical, adverse, neurophysiological and neuro-
psychological effects in manganese-exposed work-
ers. This TLV is 1.5–2.0 times lower than the range 
of LOAEL values observed, and near the lower end 
of the range found by Young et al. (2005). According 
to a statistical model of Roels et al. (1992), a level of 
0.02 mg Mn/m3 (respirable aerosol) would lead to 
impaired hand steadiness (detected with subtle tests 
but not clinically) in 2.5% of workers. 



Virtually all manganese is absorbed from par-
ticles deposited in the fine, gas-exchanging regions 
of the lungs. Thus, the particles of greatest concern 
are in the fine respirable fraction (mostly < 4 µm). 



Because some occupational exposure profiles 
include aerosols with a substantial fraction of par-
ticles larger than 4 µm MMAD, a supplementary 
TLV–TWA of 0.1 mg Mn/m3, inhalable particulate 
matter, is also recommended for conditions where 
particles > 4 µm are anticipated. An inhalable aero-
sol limit provides some safeguard for intestinal ab-
sorption secondary to inhalation exposure, and pos-
sibly absorption from more soluble particles deposit-
ed in the nasopharynx. The ratio of inhalable to res-
pirable mass may vary from 1:1 (as for most forms of 
welding) to 10:1 or higher (as in the ferroalloy indus-
try) (Ellingsen et al., 2003b). We selected a mid-
point ratio of 5:1, applied this to the recommended 
respirable exposure limit, and estimated the inhal-
able aerosol limit as 0.1 mg Mn/m3. A ratio of 5:1 for 
inhalable to respirable concentrations of manganese 
is similar to that proposed by the U.K. Institute for 
Environment and Health (Levy et al., 2003). If an 
inhalable aerosol limit for manganese is used by the  
industrial hygienist, it should be in addition to the 
respirable aerosol limit. 



Sufficient data were not available to recommend 
a TLV–STEL, or Skin, RSEN, or DSEN notations. 



Owing to equivocal oral feeding studies in 
animals relating to carcinogenicity of manganese, 
the absence of manganese inhalation studies for 
cancer in animals, and the lack of human studies 
assessing manganese-related cancers, an A4, Not 
Classifiable as a Human Carcinogen, notation is 
assigned. 



TLV® Basis 
Central nervous system (CNS) impairment. 



Chemical and Physical Properties 
Elemental manganese, atomic number 25, in 



group VIIB of the periodic table, is a gray-white 
metal resembling iron, but is harder and more brittle. 
It is a highly reactive metal and exists in seven oxi-
dation states. Its most important ore is the black 
oxide (MnO2) known as pyrolusite. Chemical and 



physical properties of elemental manganese include 
(ATSDR, 2000; U.S. NLM, 2008): 



Molecular weight: 54.94, varies 
Specific gravity: 7.2–7.4, depending on allotropic 



form 
Melting point: 1244°C 
Boiling point:  2095°C 
Vapor pressure: 0.0075 torr at 955°C 
Flammable limits: flammable and moderately 



explosive in dust form when exposed to 
flame  



Solubility: soluble in dilute acids 
Conversion factor at 25°C: 1 mg/m3 = 0.45 ppm 
Ferromanganese fume, generated in the pouring 



and casting of molten ferromanganese metal alloy, 
contains largely manganese tetroxide (Mn3O4) as 
determined by X-ray diffraction analysis. The fume is 
formed when MnO2 is heated strongly in air. Chemi-
cal and physical properties of manganese tetroxide 
include (ATSDR, 2000; U.S. NLM, 2008): 



Molecular weight: 228.79 
Melting point: 1564°C 
Solubility: insoluble in water; soluble in hydrogen 



chloride with evolution of chlorine 
Conversion factor at 25°C: 1 mg/m3 = 0.11 ppm 



Major Sources of Occupational Exposures 
Manganese and its inorganic compounds are 



used widely in several industries. The most common 
forms are metallic Mn, and compounds where man-
ganese exists in the Mn(II), Mn(III), and Mn(IV) 
forms (chiefly as MnCl2, MnSO4, MnPO4, MnO2, and 
Mn2O3). Manganese is especially noted for alloying 
with other metals and imparting hardness, such as in 
the manufacture of steel.  



Inorganic compounds of manganese have a 
variety of other uses. Manganese chloride (MnCl2) is 
used as a catalyst and as an animal feed supple-
ment. Both MnO2 and MnCl2 are used in the produc-
tion of dry-cell batteries. The oxide is also used in 
the manufacture of fireworks, matches, porcelain, 
and glass-bonding materials. Manganese sulfate 
(MnSO4) is used in fertilizers, ceramics, glazes, and 
varnishes; as a nutritional supplement; and as a 
fungicide. 



Airborne levels of manganese in mines have 
ranged from 1.5 to 450 mg Mn/m3 (U.S. EPA, 1984); 
in ferroalloy foundries from 0.3 to 2.0 mg Mn/m3 
(Saric and Lucic-Palaic, 1977); in dry cell battery 
manufacture from 3 to 18 mg Mn/m3 (Emara et al., 
1971); in welding operations mostly from 1 to 4 mg 
Mn/m3 (Sjögren et al., 1990), but as high as 14 mg 
Mn/m3 when welding with Mn-containing wire (WHO, 
1999). Mean concentration levels less than 1 mg 
Mn/m3 have been found by other investigators in 
various work settings (Bast-Pettersen et al., 2004; 
Ellingsen et al., 2003b; Lucchini et al., 1995, 1999; 
Mergler et al., 1994; Roels et al., 1987a, b, 1992, 
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1999). 
Deposition of inhaled manganese-containing 



particles in the respiratory tract of workers depends 
on the physical workload (tidal volume, breathing 
rate, nose or mouth breathing) and can vary consi-
derably as a result of the manufacturing process. 
Oberdöerster and Cherian (1988) reported that air-
borne manganese particles can span a wide size 
range, from sub-micron to > 10 µm in diameter, 
whereas manganese fume (generated during melt-
ing, steel-making, or welding) is largely in the sub-
micron range.  



Size-selective exposure measurements among 
Mn-exposed workers are few (Bast-Pettersen et al., 
2004; Ellingsen et al., 2003b; Hetland et al., 1997; 
Myers et al., 2003a, b; Young et al., 2005). For the 
most part, exposures have been reported either as 
“total dust” aerosol, using a closed-face 25- or 37-
mm cassette, or as “respirable” aerosol. In manga-
nese alloy operations, the traditional “total dust” 
sampler appears to underestimate exposure to 
inhalable aerosol by a factor of about two relative to 
the IOM Inhalable Sampler (Hetland et al., 1997). 
Bast-Pettersen and coworkers (2004) noted a geo-
metric mean exposure of 0.30 mg Mn/m3 inhalable 
particulate matter in Mn alloy production workers, of 
which 10.6% (or 0.03 mg Mn/m3) was in the respir-
able size fraction, and data of Ellingsen and col-
leagues (2003b) showed inhalable to respirable 
ratios of 11.6:1 for arithmetic means, and 8.4:1 for 
geometric means in the same population. 



Other studies of manganese alloy production 
workers have reported geometric mean total dust 
levels of 0.27 and 0.24 mg Mn/m3 in furnace areas, 
and 0.12 and 0.055 mg Mn /m3 in maintenance 
areas (Lucchini et al., 1995, 1997, 1999). A geo-
metric mean concentration of 0.94 mg Mn/m3 (total 
aerosol) was reported in a plant producing manga-
nese oxides and salts (Roels et al., 1987a, b), and 
0.05 mg Mn/m3 (total aerosol) in a manganese ore 
processing plant (Chia et al., 1993). Individual ex-
posures, averaged annually, in an Australian ferro-
alloy plant were 0.38 mg Mn/m3 (inhalable aerosol) 
and 0.12 mg Mn/m3 (respirable aerosol) (Summers 
et al., 2011). 



Welding and other processes that generate 
metal fumes from manganese-containing alloys are 
a recognized source of exposure to fine manganese 
particles, and high concentrations of manganese 
oxide (MnO2) can be present in the fume (Moreton, 
1977). In addition, MnO2 is used as a flux agent in 
the coatings of shielded arc electrodes and as an 
alloying element in electrodes (Villaume et al., 
1979). 



There were roughly 466,400 welders in the U.S. 
in 2008 (Bureau of Labor Statistics, 2010), and over 
one million worldwide who did welding as part of 
their job (Antonini, 2003). Since the early 1990s, 
concerns have increased about manganese expo-
sure in welding fumes (Sjögren et al., 1990, 1996). 



Exposure arises from manganese content in the 
metals being welded, as well as manganese present 
in certain welding rods and wires. Korczynski (2000) 
found personal exposure levels of 0.01–4.93 mg 
Mn/m3 “total aerosol” in 42 Canadian welders, and 
62% had manganese exposures > 0.2 mg Mn/m3. In 
confined space operations, Bowler et al. (2007) 
found personal exposures of 0.11–0.46 mg Mn/m3 
respirable aerosol. Particles in welding fume are 
generally less than 4 µm in diameter and, therefore, 
in the respirable size range. 



Exposure chamber studies (Harris et al., 2005) 
have shown that levels from welding fumes inside a 
welding helmet can be consistently greater than 0.1 
mg Mn/m3 respirable aerosol—in some cases as 
high as 1.0 mg Mn/m3—even when the general 
ventilation is greater than 2000 cfm. Area samples 
upstream and downstream from welding operations 
may regularly exceed 0.2 mg Mn/m3 respirable 
aerosol, indicating hazards to other workers near 
welding operations (Harris et al., 2005). 



Animal Studies 
Manganese is an important cofactor for many 



enzymes (Michalke et al., 2007; WHO, 2004), par-
ticularly in the catalysis of electron transfer reactions 
(e.g., Mn superoxide dismutase). In biological sys-
tems, the oxidation states +II and +III predominate. 
Owing to their chemical similarity, Mn2+ can substi-
tute for Mg2+ as a cofactor in enzymes, and to a les-
ser degree can substitute for Ca2+ and Fe2+ (Crowley 
et al., 2000; Schäfer, 2004). 



Extensive literature exists on the effects of man-
ganese in experimental animals. Most of these data 
have been summarized by the ATSDR (2000) and 
the U.S. Environmental Protection Agency (U.S. 
EPA, 1993).  



A recent review (Gwiazda et al., 2007) looked at 
the adequacy and consistency of animal studies in 
the evaluation of the neurotoxic effects of chronic 
low-level manganese exposures in humans. The 
authors examined subchronic/chronic rodent and 
nonhuman primate studies to determine whether a 
consistent dose-response relationship existed, 
whether effects progressed with increasing dose, 
and whether the data were sufficient to evaluate 
effects of chronic low-level exposures in humans. 
Monkey studies produced pathologic changes that 
most closely resembled manganese-induced human 
pathology, with changes seen at low exposures in 
the globus pallidus, and at higher exposures in the 
caudate nucleus and putamen.  



Because animal data have shown that toxicity of 
manganese at low exposure levels differs qualita-
tively from higher exposure levels, Gwiazda et al. 
(2007) concluded that animal data may be of limited 
relevance for risk assessment of chronic low-level 
manganese exposures in humans. 
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Chronic/Carcinogenicity 
No studies were noted regarding carcinogenic 



effects in humans or animals from inhalation expo-
sure to manganese. No studies were found concern-
ing ingestion of manganese and cancer in humans. 



Oral feeding and intraperitoneal instillation stu-
dies in animals have shown mixed results (Furst, 
1978; Sunderman et al., 1974, 1976; Stoner et al., 
1976; Witschi et al., 1981). Most reported negative 
findings, but one (Stoner et al., 1976) noted an in-
creased incidence of pulmonary tumors at the high-
est dose administered by intraperitoneal injection.  



The National Toxicology Program (NTP, 1993) 
reported on two-year feeding studies in rats and 
mice. No increased incidence of neoplasms was ob-
served in male or female rats. Thyroid follicular dila-
tation and hyperplasia were significantly greater in 
male and female mice exposed to 15,000 ppm than 
in controls. It was concluded that there was equi-
vocal evidence of carcinogenic activity of manga-
nese (II) sulfate based on the marginally increased 
incidence of thyroid gland follicular cell adenoma 
and increased follicular cell hyperplasia. 



Genotoxicity 
Manganese (II) was not mutagenic in several 



Salmonella typhimurium strains, with or without ex-
ogenous metabolic activation (Valencia et al., 1985). 
Tests for induction of sister-chromatid exchange with 
Mn (II) were positive (Galloway et al., 1987). 



Reproductive/Developmental Toxicity 
Several studies of manganese administration to 



female rats on days 6–17 of gestation at various 
doses have not resulted in female reproductive toxi-
city (Grant et al., 1997; Kontur and Fechter, 1985). 
In a 2-year NTP study (NTP, 1993), no adverse 
reproductive effects from MnSO4 were observed in 
rats exposed up to 232 mg Mn/kg/day or in mice ex-
posed to doses as high as 731 mg Mn/kg/day. 



Developmental toxicity in the brain and male 
reproductive organs has been noted in rat pups 
administered inorganic manganese compounds 
orally or intravenously at levels 100 to 1000+ times 
higher than airborne exposure levels in workers 
(Deskin et al., 1980, 1981; Laskey et al., 1982, 
1985; Kristensson et al., 1986).  



Absorption, Distribution, Metabolism, and 
Excretion 



Manganese absorption occurs mainly in the pul-
monary alveoli after inhalation or in the gastrointes-
tinal tract after ingestion. Deposition in the nose also 
may lead to uptake via the olfactory nerve and direct 
transport to the CNS (Tjalve et al., 1995, 1996; 
Tjalve and Henriksson, 1999). Manganese is absor-
bed through the epithelium of the gastrointestinal 
and respiratory tracts. Gastrointestinal absorption is 
about 3–5% of ingested dose (ATSDR, 2000). Man-



ganese metabolism in humans is rigorously control-
led by homeostatic mechanisms that have an effect 
mainly on gastrointestinal absorption and excretion. 
Manganese absorbed via the gastrointestinal tract is 
sequestered in the liver. Manganese is mainly elimi-
nated in the feces. Most is excreted via the biliary 
tract and likely undergoes enterohepatic circulation.  



Manganese disposition in vivo is influenced by 
the intake and stores of iron (Fe) in the body. Both 
metals compete for the same binding protein in 
blood (transferrin) and other transport systems (di-
valent metal transporter) (Roth and Garrick, 2003). 
Anemic humans and iron-deficient rats have in-
creased intestinal absorption of manganese. Among 
workers, the level of manganese in blood appears to 
be influenced by iron status, even at physiological 
iron levels (Ellingsen et al., 2003a). It is possible that 
an excess of Fe may inhibit uptake of Mn across the 
blood brain barrier. 



For occupational exposures, the inhalation path-
way is especially important where the absorption 
rate is close to 100% for fine dusts deposited in the 
alveoli (Beliles, 1994); larger particles depositing in 
proximal airways are carried towards the digestive 
tract by mucociliary clearance (ATSDR, 2000). Mor-
row (1970) determined a half-life of about 66 days in 
humans after inhalation of sub-micronic particles of 
54MnO2. 



Human Studies 
Manganese has been shown to be an essential 



element in the nutrition of humans and for many 
animal species. It is involved in the formation of 
connective tissue and bone, in carbohydrate and 
lipid metabolism, and as a catalyst in several meta-
bolic pathways (Wedler, 1994). There are no well-
defined symptoms of manganese deficiency for 
humans.  



Several reviews of the adverse effects of 
manganese in humans have been published (e.g., 
ATSDR, 2000; Clewell et al., 2003; Oliguy et al., 
2003). A severe form of chronic manganese poison-
ing (manganism) primarily affects the CNS. Involve-
ment of the extrapyramidal motor system leads to a 
disorder that clinically resembles Parkinson’s Dis-
ease (PD).  



Because manganese is a paramagnetic ele-
ment, magnetic resonance imaging (MRI) can iden-
tify where manganese accumulates in the brain 
(Fitsanakis et al., 2006). In humans, manganese 
preferentially accumulates in the globus pallidus, 
followed by the substantia nigra pars reticularis, the 
corpus striatum, pineal gland, olfactory bulb, and 
substantia nigra pars compacta. This contrasts with 
PD, where the substantia nigra pars compacta is the 
first site to degenerate. Also, manganism involves 
impairment in GABA-related pathways, whereas PD 
does not. Manganism may be associated with some 
effect on dopamine pathways but does not respond 
to treatment with L-dopa, whereas PD shows severe 
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impairment of dopamine metabolism and improves 
with administration of L-dopa (Cerosismo and Koller, 
2006; Roth and Garrick, 2003). Manganese-induced 
neurological damage can persist and progress for 
many years after exposure to manganese ceases, 
even after blood and tissue levels appear to have 
returned to normal (Huang et al., 1993, 1998). 



Manganism has been described since the 19th 
century. Fairhall and Neal (1943) collated reports 
from 12 countries of 353 cases of manganese 
poisoning between 1837 and 1940. According to 
Hunter (1975), at least 118 more cases had been 
reported by 1968. Early symptoms include languor, 
sleepiness, and weakness in the legs (Fairhall, 
1957). A stolid, mask-like facial appearance, emo-
tional disturbances (such as uncontrollable laugh-
ter), a spastic gait (called a “cock-walk”), and a 
tendency to fall backwards when lightly pushed are 
found in advanced cases (Fairhall and Neal, 1943; 
Flinn et al., 1940). In addition, a high incidence of 
pneumonia has been found in workers who have 
inhaled high levels of dusts and fumes of manga-
nese or its compounds (Lloyd Davies, 1946). 



The levels of airborne manganese were usually 
very high in mines and industries where clinical 
cases developed. Rodier (1955) noted manganese 
concentrations of 100–900 mg/m3, and felt that 
values < 100 mg/m3 would be reasonably safe. Flinn 
and co-workers (1940) reported manganese concen-
trations up to 170 mg/m3, averaging 47 mg/m3, in a 
mill where 11/34 (32%) workers were found to suffer 
from overt manganese poisoning. No cases occur-
red among workers exposed to less than 30 mg/m3. 
However, studies in another ore mill with dusty ope-
rations, where workers performed similar tasks with 
more modern equipment and local exhaust ventila-
tion, revealed manganese concentrations averaging 
2.3 mg/m3, with 6 mg/m3 in the dustiest operation. 



Lloyd Davies (1946) found that an average 
manganese concentration of 210 mg/m3 was 
associated with pneumonia. Kesic and Hausler 
(1954) reported cases of manganese poisoning in a 
Yugoslavian plant where concentrations of MnO2 
dust were 7–63 mg/m3; however, the rate of 
intoxication was low when concentrations were 3–9 
mg/m3. In contrast, Schuler and co-workers (1957) 
found chronic manganese poisoning in miners when 
only one-third of the air samples were above 5 
mg/m3. 



Tanaka and Lieben (1969) recorded seven defi-
nite and 15 borderline cases of manganism in 75 
Pennsylvania plants where 144 workers were expos-
ed to manganese dust or fume levels exceeding  
5 mg/m3. Of the seven definite cases, four resulted 
from exposure to manganese dust and three from 
manganese fumes. No cases were reported in 48 
workers exposed to air concentrations of fume or 
aerosol less than 5 mg/m3.  



Whitlock and co-workers (1966) reported two 
cases of manganese fume poisoning in a manga-



nese steel plant where air sampling showed con-
centrations of 2.7–4.7 mg/m3. However, Whitman 
and Brandt (1966) considered their air analysis data 
to be inadequate, and found no evidence of manga-
nese poisoning at a time-weighted average concen-
tration of roughly 5 mg/m3. 



In a study of a Pennsylvania steel plant (1957–
1965), Smyth and co-workers (1973) reported that 
5/71 (7%) workers had chronic manganism. Three of 
the five cases resulted from exposure to ferroman-
ganese fumes, while the balance was from exposure 
to larger ferromanganese particles. Two of the three 
workers exposed to fumes had worked in the pig-
casting operation as pourers for a period of five 
years where their average exposure was estimated 
to be 13.3 mg/m3. The third individual worked in an 
area where he was exposed to fumes from a pouring 
operation in which the manganese air concentra-
tions were less than 1 mg/m3. The other two affected 
employees worked in a ferromanganese crushing 
and screening operation where air concentrations 
were roughly 30–50 mg/m3. 



In an effort to better understand the develop-
ment of manganism, and its pre-clinical antecedents, 
researchers have focused on various tests of neuro-
logical and neurobehavioral function. Exposure-
response relationships have been developed for a 
number of these tests. 



Neurological/Neuropsychological Studies 
Roels and colleagues (1987a, b) conducted a 



cross-sectional epidemiological study among 141 
male workers exposed to manganese oxides and 
salts from manganese ore. The mean age of the 
workers was 34.3 years. The duration of employ-
ment ranged from 1–19 years, with a mean of 7.1 
years. Roels et al. (1987a) reported on the effects of 
manganese on the lung, CNS, and some biological 
indices. The results were compared with a matched 
control group of 104 workers. The TWA concen-
tration of airborne manganese dust (personal sam-
ples) ranged from 0.07 to 8.61 mg Mn/m3, total aero-
sol (with an overall mean and median of 1.33 and 
0.97 mg Mn/m3, respectively). The particle size dis-
tribution and purity of the dust were not reported. 



In reporting the results of respiratory effects, 
Roels and co-workers (1987b) found a significantly 
higher prevalence of cough in cold seasons, dysp-
nea during exercise, and recent episodes of acute 
bronchitis in the manganese-exposed group. With 
respect to lung function, mean peak expiratory flow, 
forced vital capacity, and forced expiratory volume in 
1 second were each mildly decreased among smo-
kers in the manganese exposed group relative to the 
unexposed workers. The magnitude and prevalence 
of these effects were unrelated to manganese levels 
in blood or urine, or to the duration of exposure. The 
authors observed no synergistic effect between 
manganese exposures and smoking for any of the 
lung function parameters. 
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To detect early effects of manganese on the 
CNS, Roels and colleagues (1987b) used a ques-
tionnaire, performed a standardized neurological 
examination, and conducted several psychomotor 
tests (hand tremor, short-term memory, and simple 
reaction time). The standardized neurological 
examination revealed a difference for rigidity of the 
trunk between control and manganese-exposed 
workers. Psychomotor tests showed that manga-
nese-exposed workers exhibited a significantly 
longer mean reaction time, performed significantly 
less well in audio-verbal short-term memory tests, 
and differed significantly from the control group for 
eye-hand coordination and hand-steadiness para-
meters. This study indicated that a TWA exposure of 
0.96 mg Mn/m3 (total aerosol) led to adverse clinical 
effects in the CNS and lungs of some workers ex-
posed for less than 20 years. 



Roels and co-workers (1992) conducted a se-
cond cross-sectional epidemiological study among 
102 male workers exposed to MnO2 in a dry alkaline 
battery factory in order to assess the validity of the 
conclusions drawn in their first study (Roels et al., 
1987a, b), and to better define an exposure limit for 
inorganic manganese compounds. The mean age of 
the workers was 31.3 years, and the duration of 
exposure was 5.3 years (range: 0.2–17.7 years). 
Results were compared with a matched control 
group of 104 workers of mean age 29.3 years. The 
median current airborne manganese concentrations, 
as determined by personal sample monitoring, were 
0.71 mg Mn/m3 (total aerosol) and 0.18 mg Mn/m3 
(respirable fraction). Data on particle size or purity 
were not presented, but the median cut-point for the 
respirable fraction was 5 µm. Total and respirable 
dust concentrations were highly correlated (R2 = 
0.81), with the manganese content of the respirable 
fraction being, on average, 25% of the total aerosol.  



Occupational lifetime-integrated exposure to 
manganese was estimated for each worker by mul-
tiplying the current airborne manganese concen-
tration for the worker’s job classification by the num-
ber of years for which that classification was held, 
and adding the resulting (arithmetic) products for 
each job position a worker had held. The geometric 
mean of occupational-lifetime integrated respirable 
aerosol concentration was 0.79 mg Mn/m3-year 
(range: 0.04–4.44 mg Mn/m3-year), with a geometric 
SD of 2.91 mg Mn/m3-year. The geometric mean oc-
cupational lifetime integrated total aerosol concen-
tration was 3.51 mg Mn/m3-year (range: 0.19–27.5 
mg Mn/m3-year).  



On a group basis, the concentrations of manga-
nese in blood (MnB) and urine (MnU) were signifi-
cantly higher in the manganese-exposed group 
compared with controls. However, on an individual 
basis, no statistically significant correlation was 
found between MnB or MnU and various exposure 
parameters, such as duration of exposure, and 
current or integrated exposure to manganese. This 



finding was consistent with earlier work by Roels et 
al. (1987a, b). 



A self-administered questionnaire on respiratory 
symptoms was used and analyzed separately for 
smokers, nonsmokers, and both groups combined. 
The analysis did not show any statistical difference 
between the control and manganese-exposed group 
in the prevalence of respiratory symptoms.  



Analysis of a questionnaire on neurological com-
plaints did not show any significant difference in the 
prevalence of reported symptoms between the con-
trols and manganese-exposed groups. However, the 
manganese workers performed several neurofunc-
tional tests and measurements less satisfactorily 
than did the control workers. The manganese work-
ers had a significantly longer reaction time than the 
control group throughout the testing period. The 
results of five eye-hand coordination parameters 
were more erratic in the manganese-exposed work-
ers than in the control subjects, and the results of 
the hole tremormeter test (hand steadiness) showed 
a systematic tendency towards higher mean tremor 
scores in the manganese group compared with the 
controls. Although the manganese-exposed workers 
performed less well in the audio-verbal short-term 
memory test than the controls, the mean scores of 
correctly recalled or recognized words were not sig-
nificantly different between the groups. 



The authors used a logistic regression model to 
analyze the data and found that hand tremor (hand 
steadiness) was the most sensitive measurement to 
define a threshold effect level (Roels et al., 1992). 
The data indicated that a lifetime integrated expo-
sure to total manganese dust (LITD) above 3.58 mg 
Mn/m3-year, or lifetime integrated exposure to respir-
able manganese dust (LIRD) above 0.73 mg Mn/m3 -
year (equivalent to an average exposure of 0.036 
mg Mn/m3 for 20 years) could lead to an increased 
risk of tremor. Looked at differently, the logistic 
model for the probability (p) of abnormal hand stea-
diness showed a relationship with LIRD as follows: 



ln [p/(1-p)] = 1.8615 × log10 [LIRD] – 7.5197,  
Substituting a value for p of 0.05 yields a value for 
LIRD of 0.287 mg Mn/m3-year. After allowing for the 
average duration of exposure (5.3 years) among 
manganese workers, the predicted exposure level 
that would produce an abnormality in hand stead-
iness for 5% of workers would be 0.054 mg Mn/m3, 
respirable particulate matter. For p values of 0.025 
and 0.01, the corresponding predicted air levels of 
manganese would be 0.022 and 0.007 mg Mn/m3, 
respirable particulate matter, respectively.  



At an international symposium on manganese 
toxicity, Roels and Lauwerys (1992) recommended 
that the 8-hour TWA airborne concentration of 
manganese should not exceed 0.090 mg Mn/m3 total 
dust, or 0.018 mg Mn/m3 respirable dust for a work-
ing lifetime of 40 years in order to protect the major-
ity (95%) of the exposed workers from the neuro-
toxicity of manganese. 
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As a follow-up to the cross-sectional study, 
Roels et al. (1999) conducted an eight-year longi-
tudinal investigation of the same cohort in order to 
determine whether early effects on eye-hand coord-
ination, hand steadiness, and simple visual reaction 
time were reversible. During the observation period, 
1988–1995, monthly total dust samples were col-
lected for manganese, producing more than 1300 
personal air samples. Total dust measurements 
were obtained with cyclone samplers (SIMPEDS), 
and were calculated by summing the mass of dust 
penetrating the cyclone and the mass of dust col-
lected in the cyclone. Roels et al. (1999) cautioned 
that the values reported as total airborne manga-
nese did not conform to the standard definition of 
“total dust.” Measurements with the SIMPEDS sam-
pler met the respirable response curve recommend-
ed by the British Medical Research Council when 
sampling at a flow rate of 1.9–2.0 L/min. Unfortu-
nately, Roels’ group obtained measurements with a 
flow rate of only 1.5 L/min, leading to significant 
overestimation of the mass sampled.∗ 



The MnO2 aerosol exposures over the years 
showed a steady reduction in the annual geometric 
means of manganese concentration. Time trend 
analysis indicated a significant decline of manga-
nese exposures in 1987–1995, with a more pro-
nounced decrease after 1991–1992. The overall 
decrease in total aerosol concentration was from 
0.80 mg Mn/m3 in 1987 to 0.25 mg Mn/m3 in 1995. 
Roels and co-workers (1999) concluded from the 
results of their prospective study that: 
1. The standardized application of the Eye-Hand-Coordi-



nation (EHC), Hand Steadiness (HST), and Simple 
Visual Reaction Time (VRT) tests was characterized by 
an excellent reliability, which is a prerequisite for a 
sound assessment of subclinical toxic effects of man-
ganese on neurobehavioral functioning in the context 
of a longitudinal study design. 



2. The 1987–1995 longitudinal study revealed that the 
severity of past chronic MnO2 exposure determined the 
relative importance of the baseline deficit (10 to 30% 
on average) as to the precision of the hand-forearm 
movement and also the subsequent pattern of 
improvement when exposure declined. In the most 
exposed subgroups (medium and high), the deficit was 
only partially reversible after manganese exposure had 
dropped substantially with time; whereas in the low 
exposure subgroup, a complete normalization of the 
EHC test results was reached at the end of the study 
when the average MnT had dropped to about 30 per-
cent of the initial levels. This finding was solely explain-
ed by the reduction of airborne MnO2 particulate over 
time; a “healthy-worker-effect” mechanism is unlikely to 
have confounded the longitudinal findings. The tem-
poral evolution of the HST and VRT test results, how-



                                                 
∗ Clewell et al. (2003) commented on this problem, and 
cited an unpublished analysis of Howard Cohen (letter 
dated April 29, 1999) suggesting that respirable fraction 
exposures reported by Roels et al. (1999) should be 
reduced by 43%. 



ever, showed absence of improvement suggesting a 
rather irreversible situation. 



3. A retest of control workers, 10 years after their first ex-
amination in 1987, demonstrated that age was not a 
confounding factor as to the EHC, HST, and VRT test 
results obtained in the present study. 



4. The follow-up study in a group of ex-manganese work-
ers corroborated the findings of the longitudinal study 
as to the temporal evolution of the EHC, HST, and 
VRT test results. Indeed, a significant improvement of 
the EHC performance was evidenced, whereas the 
HST and VRT results did not differ significantly be-
tween the last examination before exposure ceased 
and the follow-up examination after at least three years 
with virtually no MnO2 exposure. 



5. This study demonstrated also that pre-clinical impair-
ment of the EHC performance (a potential precursor of 
clinical manganism) is detectable at an early stage and 
that only in rather low occupational manganese expo-
sure conditions impairment of eye-hand coordination is 
likely to show a substantial improvement when manga-
nese exposure is abated. Hence, adequate steps can 
be taken to prevent occupational manganism.  



Iregren (1990) evaluated workers exposed to 
manganese in two Swedish foundries (15 from each 
plant). Exposures varied from 0.02–1.40 mg Mn/m3 
total dust (mean 0.25 mg Mn/m3; median 0.14 mg 
Mn/m3) for periods of 1–35 years (mean 9.9 years). 
Air exposure measurements in each plant suggested 
that exposures had not changed in either facility for 
the preceding 18 years.  



Each exposed worker was matched for age, 
geographical area, and type of work to two workers 
from other industries where manganese was not 
present. Significant differences were found between 
exposed and control groups for simple visual 
reaction time, the standard deviation of reaction 
time, and finger-tapping speed of the dominant 
hand.  



In addition, mental addition speed, digit-span 
short-term memory, and vocabulary understanding 
differed significantly between exposed and control 
groups. The difference in vocabulary understanding 
suggested that the groups were not well-matched for 
general cognitive abilities. Nevertheless, with verbal 
performance used as an additional matching crite-
rion, between-group differences remained statistical-
ly significant for simple reaction time, the standard 
deviation of reaction time, and finger-tapping speed. 
Further analyses using verbal test scores as a cova-
riate also showed that the same three measures of 
neurobehavioral function differed between exposed 
and control workers. No significant correlation with 
exposure parameters was found within the exposed 
group to establish a dose-response relationship. 



Wennberg and colleagues (1991, 1992) reported 
additional neurobehavioral and electrophysiological 
evaluations in these same workers. Increased rates 
of self-reported health symptoms, abnormal electro-
encephalograms, slower brain-stem auditory evoked 
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potential latencies, and slower diadochokinesisǂ 
were found in exposed workers. Owing to small 
sample sizes, however, no significant differences 
were found between manganese exposed workers 
and their referents. 



Mergler and colleagues (1994) reported results 
for 74 manganese-exposed workers and matched-
pair controls employed in production of silicomanga-
nese alloy. The geometric mean exposure concen-
trations using area samplers were 0.035 mg Mn/m3, 
respirable aerosol (range: 0.001–1.27 mg Mn/m3) 
and 0.225 mg Mn/m3 total dust (range: 0.014–11.48 
mg Mn/m3). Discordant pairs, in which workers re-
ported undesirable symptoms on a self-administered 
questionnaire but their matched pairs did not, were 
statistically significant for 33 of 46 items: fatigue; 
emotional state; memory, attention, and concen-
tration difficulties; nightmares; sweating in the 
absence of physical exertion; sexual dysfunction; 
lower back pain; joint pain; and tinnitus. Signs typical 
of advanced manganese poisoning (e.g., hand tre-
mor, changes in handwriting, loss of balance when 
turning, difficulty in reaching a fixed point) were simi-
lar among the manganese workers and referents, 
suggesting that the reported symptoms were pro-
bably not due to bias on the part of the manganese 
workers. 



Greatest differences in neurobehavioral function 
were present in tests requiring coordinated alternat-
ing movements (diadochokinesis) or rapid move-
ments. Workers performed significantly worse on the 
motor scale of a neuropsychological test battery, as 
well as on tests of hand steadiness, parallel-line 
drawing performance, and their ability to rapidly 
identify and mark specified alphabet characters 
within strings of letters. The manganese alloy 
workers differed also from matched controls on 
measures of cognitive flexibility and emotional state, 
and olfactory perception was also enhanced. 



Overall, the results of neurobehavioral tests 
showed that manganese alloy workers differed from 
referents with respect to symptom reporting, emo-
tional state, specific motor functions, hand steadi-
ness, olfactory perception, and cognitive flexibility. 
Using the respective geometric means from this 
study, the U.S. EPA (1993) derived a LOAEL of 
0.035 mg Mn/m3 (respirable aerosol).  



The plant where Mergler et al. (1994) studied 
manganese workers closed in 1990, shortly after the 
study, and these workers were re-evaluated in 2004 
(Bouchard et al., 2007a, b). Of the surviving workers, 
78% of the manganese-exposed group and 67% of 
referents were examined again. Persistent 
abnormalities were noted among the former 



                                                 
ǂ Diadochokinesis refers to performance of rapidly alter-
nating, opposing movements (e.g., supination-pronation 
of the forearm) and is an indicator of extrapyramidal 
motor function. Slower diadochokinesis (dysdiadocho-
kinesis) indicates impaired extrapyramidal pathways. 



manganese exposed group for several tests, 
especially in relation to neuromotor function (Luria 
Motor Scale) and in certain moods (anger/hostility, 
confusion/bewilderment), while tests of cognition 
that had been different between workers and 
referents appeared to show improvement over time 
(Bouchard et al., 2007b).  



Neuropsychiatric changes in the surviving work-
ers were examined in more detail (Bouchard et al., 
2007a). Former manganese workers had persist-
ently higher mean scores for depression and anxiety 
than referents. When cumulative manganese expo-
sure was classified by tertiles and compared with 
referents, exposure-response relationships were 
noted for symptoms of depression, anxiety, hostility 
and somatization. These data indicate that manga-
nese exposure is associated with a range of neuro-
behavioral and neuropsychiatric changes, some of 
which may persist for long periods after occupational 
exposure ceases. 



Lucchini and colleagues (1995) reported findings 
among a group of 58 workers in a ferroalloy plant 
where total dust exposure levels had decreased 
from 0.07–1.59 mg Mn/m3 to 0.03–0.27 mg Mn/m3 in 
the 10 years before the study. The workers were 
examined during a temporary lay-off period ranging 
1–42 days after cessation of exposure. Tests of 
simple reaction time, finger tapping, digit span, addi-
tions, symbol digit tests, comparison of shapes, and 
a vocabulary test were administered. Blood and 
urine manganese levels were measured, and a 
cumulative exposure index (CEI) was determined 
from job histories and measurements of total dust in 
the work sites. After log transformations, blood man-
ganese levels were correlated with CEI estimates 
(R2 = 0.36) and urinary levels (R2 = 0.23), and uri-
nary levels were correlated with CEI (R2 = 0.16). The 
blood and urinary manganese levels were examined 
in regard to the time since last exposure, and the 
respective correlations were not affected by the 
duration of lay off. 



Three exposure groups were defined: a high-
exposure group (19 furnace workers) had current 
geometric mean exposures of 0.124 mg Mn/m3-year 
(total dust), a geometric mean CEI of 0.668 mg 
Mn/m3-year and a mean exposure duration of 13.8 
years (mean exposure intensity: 0.048 mg Mn/m3); a 
medium-exposure group (19 maintenance workers) 
had current geometric mean exposures of 0.070 mg 
Mn/m3-year (total dust), with a geometric mean CEI 
of 0.199 mg Mn/m3-year and a mean exposure dura-
tion of 11.8 years (mean exposure intensity: 0.017 
mg Mn/m3); and a low-exposure group (20 clerks, 
foremen, technicians) had current geometric mean 
exposures of 0.027 mg Mn/m3-year (total dust), with 
a geometric mean CEI of 0.177 mg Mn/m3-year and 
a mean exposure duration of 13.7 years (mean 
exposure intensity: 0.014 mg Mn/m3). Significant 
manganese-related effects were noted for each of 
the neurobehavioral tests, with blood manganese 
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level being most highly correlated with abnormal 
tests. This study examined neurobehavioral function 
at manganese exposure levels among the lowest 
studied to date. Unfortunately, respirable aerosol 
levels were not obtained. 



Lucchini and co-workers (1999) also reported 
data for 61 ferroalloy workers and 87 controls from a 
nearby hospital. They used questionnaires, a neuro-
behavioral test battery, and the Profile of Mood 
States (POMS). Personal and area samples for total 
dust were obtained. Average (geometric mean) 
manganese concentrations for total dust changed in 
different areas between 1981–1997: in the furnace 
room, the average dropped from 1.60 mg Mn/m3 in 
1981 to 0.24 mg/m3 in 1997; in the casting area, the 
average increased from 0.15 to 0.26 mg Mn/m3; and 
for welding operations, the average decreased from 
0.17 to 0.055 mg Mn/m3. A CEI was calculated for 
each worker. A positive correlation was observed 
between manganese concentrations in total dust 
and blood manganese (N = 55; R2 = 0.13; P = 
0.007), but no association was noted between CEI 
and manganese levels in blood or urine.  



Higher symptom rates were observed in the 
alloy workers with respect to irritability, loss of equi-
librium and rigidity. Tremor parameters, including the 
central frequency and its dispersion, were statistical-
ly different in the exposed workers relative to con-
trols. Motor functions reflecting coordination of rapid 
and alternating movements and memory functions 
were impaired in the manganese-exposed workers. 
Dose-effect relationships were observed between 
the CEI and some of the test results. Following a 
conventional LOAEL-based approach for estimation 
of a safe exposure level, the authors used the geo-
metric mean total dust CEI of the middle exposure 
subgroup (1.11 mg Mn/m3-year) divided by the geo-
metric mean exposure period (11.51 years) of that 
subgroup, to obtain an average exposure value of 
0.097 mg Mn/m3 total dust. Respirable aerosol levels 
averaged 2.6 times less than total dust measure-
ments in this work setting. Dividing the total dust 
level of 0.097 mg Mn/m3 by 2.6 yields a value of 
0.038 mg Mn/m3 (respirable particles) as the equi-
valent LOAEL exposure level. 



Gibbs and co-workers (1999) reported on the 
medical surveillance of 75 U.S. workers with recent 
or historical exposure to manganese at a metal pro-
ducing plant in northern Mississippi. Exposed work-
ers were closely matched with 75 control workers 
who had no known history of occupational exposure 
to manganese. The two plants shared common 
medical, safety, and industrial hygiene services. 



Airborne manganese levels were assessed for 
each of 12 job categories at the facility by collecting 
63 side-by-side full-shift personal samples of total 
and respirable dust. Current workplace exposures 
averaged 0.066 mg Mn/m3 respirable aerosol (medi-
an 0.051 mg Mn/m3) and 0.180 mg Mn/m3 total aero-
sol (median 0.086 mg Mn/m3). Major equipment and 



work practice changes over the past several years 
were assessed, and the resultant effects on expo-
sure were estimated. Based on this information, the 
total average cumulative lifetime exposure to respi-
rable manganese among the 75 exposed workers 
was estimated to be 1.04 mg Mn/m3-year. 



Both manganese-exposed and control workers 
were assessed with tests of hand-eye coordination, 
hand steadiness, complex reaction time, and rapidity 
of finger tapping. A questionnaire was used to evalu-
ate the workers’ neuropsychological statuses. Per-
formance decreased significantly with increasing 
age in tests of hand-eye coordination, complex reac-
tion time, and finger tapping speed. No effect of 
manganese exposure was apparent in symptoms of 
depression, anxiety, fatigue, sleep disturbance, con-
centration, memory, mood changes, mania, tremor, 
or imbalance. This was a negative study among wor-
kers exposed currently to median levels of 0.05 mg 
Mn/m3 (respirable aerosol) and who had low cumula-
tive Mn exposures. 



Crump and Rousseau (1999) reported on an ad-
ditional 11 years of follow-up of workers at the man-
ganese oxide- and salt-producing plant in Belgium 
that had been studied by Roels and coworkers 
(1987a, b). Between 1985 and 1996, workers at the 
manganese plant were tested routinely using the 
same battery of neurological tests and biological 
sampling that had been used by Roels’ group 
(1987a, b). During this period of follow-up, blood and 
urine manganese levels were comparable to those 
measured during Roels’ earlier studies. Overall, 
follow-up neurological test results were comparable 
or superior to results obtained earlier by Roels, des-
pite the fact that the workers were older and had 
been exposed longer. However, tests of whether 
neurological scores of individual workers within the 
follow-up cohort decreased with continued occupa-
tional manganese exposure were hampered by the 
lack of an unexposed comparison group and were, 
therefore, inconclusive. In addition, major year-to-
year differences in test results were observed that 
could not be explained by differences in age or man-
ganese exposure, raising a concern regarding repro-
ducibility of the test methods.  



There was evidence that older workers perform-
ed significantly worse than younger workers on all of 
the tests, but particularly on tests of short-term me-
mory and hand-eye coordination. A significant asso-
ciation was found between blood manganese and 
hand steadiness, but not between blood or urine 
manganese and other neurological tests. These find-
ings are consistent with those reported previously by 
Roels, except that Roels found a relationship 
between blood manganese and hand-eye coord-
ination. Thus, the results of the follow-up study, 
while inconclusive, provided evidence that the sub-
clinical effects of manganese reported by Roels’ 
group did not progress with continued exposure. 



Myers and co-workers (2003a, b) conducted a 
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large survey in South Africa of 589 production wor-
kers at manganese smelting works and compared 
them with 67 unexposed referents from an electrical 
assembly plant. Exposure estimates were based on 
310 personal aerosol samples obtained with IOM 
inhalable dust samplers (Myers et al., 2003b), and 
the filters analyzed for manganese. A CEI was con-
structed for each worker. Average exposure intensity 
(INT) was obtained by dividing an individual’s CEI by 
the number of years worked in the industry.  



Average CEI was 16.0 ± 22.4 (SD) mg Mn/m3-
year inhalable fraction and INT averaged 0.82 ± 1.04 
mg/m3 inhalable fraction in the smelter workers. The 
referents had no detected manganese in their work-
places, were younger on average (38.6 versus 45.1 
years) and had more years of schooling (8.0 versus 
4.2 years) than the smelter workers. Significant dif-
ferences between smelter workers and the external 
referents were noted for tests of motor performance 
(Santa Ana), visual retention (Benton), digit span 
and digit symbol (Myers et al., 2003a). The digit 
span and digit symbol tests also showed significant 
trends with increasing CEI levels. Tapping with the 
dominant and nondominant hands showed differ-
ences between smelter workers and unexposed 
referents, but only a marginally significant relation-
ship with CEI. Mean visual reaction time did not dif-
fer significantly between the exposed and unexpos-
ed groups.  



The use of CEI measurements rather than INT 
meant that actual exposure levels could not be 
assessed directly. This may have explained why 
some exposure-response relationships showed 
tendencies to decrease in effect with higher CEI. 
This could have reflected long-term exposures to 
relatively low levels, but another reason for inverted 
relationships might have been a form of selection 
bias whereby affected individuals migrated away 
from high exposure areas to low exposure areas, or 
had left the workforce with the least affected 
remaining. For whatever reason, the use of CEI 
(inhalable fraction) showed increasing exposure-
response relationships only for digit span and digit 
symbol, with equivocal findings for tapping with the 
dominant and the nondominant hand. 



Young and colleagues (2005) reported findings 
in the same South African smelter workers based on 
98 personal respirable particle samples. Job expo-
sure matrices were developed to assign individual 
respirable particulate exposures to manganese. Not 
all cells in the matrix had measured data, and mis-
sing data were estimated in two ways. Ratios of 
inhalable to respirable mass were obtained for cells 
that had both measurements, and such ratios were 
used to attribute exposures in cells that had only 
inhalable measurements. If neither measurement 
was available for a particular cell, the respirable 
exposure levels were interpolated based on expo-
sures in similar activities elsewhere in the plant. 



Mean CEI was 0.92 mg/m3-year respirable frac-



tion, and INT averaged 0.058 mg/m3 respirable frac-
tion (range: 0.003–0.51 mg Mn/m3). When exami-
ning the exposure-response relationships, multiple 
linear and logistic models were used, with adjust-
ments for age, years of schooling, past job expo-
sures to neurotoxins, previous head injury, and 
home language. 



Clearer exposure-response relationships were 
apparent using the INT for the respirable aerosol 
fraction (Table 1). It appears that some tests were 
more sensitive in detecting possible manganese-
related effects: digit span, digit symbol score, and 
tapping with the dominant or nondominant hand 
showed increasing effects with increasing exposure 
levels. Testing for trends across exposure categories 
for these measurements was highly significant (P < 
0.01 in each case). Relative to an unexposed control 
group, the LOAEL for these sensitive indicators of 
effect appeared to lie in the range 0.01–0.04 mg 
Mn/m3 respirable aerosol. Young and colleagues 
(2005) felt that the respirable aerosol measurements 
did not offer a better exposure estimate than the 
inhalable aerosol data. However, comparison of the 
inhalable aerosol results expressed as CEI (Myers et 
al., 2003b) with the respirable aerosol data 
expressed as INT (Young et al., 2005) shows that 
the latter provided a number of exposure-response 
findings that were more significant and consistent 
(Table 1).  



The South African data also indicated that, in 
manganese smelting operations, particles > 4 µm 
contributed the major fraction of inhalable particulate 
mass, and for that reason a TLV–TWA for both res-
pirable and inhalable fractions would be prudent. 



Bast-Pettersen and coworkers (2004) examined 
100 male manganese alloy production workers and 
100 age-matched referents. They used a neurobe-
havioral test battery and exposure was assessed 
from airborne measurements, as well as blood and 
urine tests for manganese. The geometric mean ex-
posure was 0.301 mg Mn/m3 (inhalable particulate 
matter) or 0.036 mg Mn/m3 (respirable particulate 
matter). Workers exposed to manganese differed 
significantly from referents with respect to increased 
tremor, but not in tests of cognitive speed/visual 
scanning, attention/short-term memory, or with re-
spect to symptoms of sleep disturbance, fatigue, 
memory/concentration, emotional lability, somatic 
complaints, sensory or motor changes. This study 
indicated manganese-related effects on tremor at a 
geometric mean exposure of 0.036 mg Mn/m3 respi-
rable particulate fraction. 



A group of 92 Danish steel workers were studied 
in 1989 and 1995, and 60 were re-examined in 2003 
(Blond et al., 2007; Blond and Netterstrom, 2007). 
Cognitive and neuromotor function assessments 
were obtained on each occasion and compared with 
blood manganese and lead levels. Results of these 
studies are difficult to interpret in terms of exposure-
response relationships for manganese. Air exposure  
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measurements to manganese were available from 
personal and area samples, but individual exposure 
estimates were not derived. Exposure-response 
modeling for manganese exposures was not 
reported. There was exposure also to airborne lead 
in this work environment, making assessment of 
manganese related changes in the neurobehavioral 
tests very difficult. Nevertheless, progressive decline 
in alternating pronation-supination of both forearms 
(dysdiadochokinesis) was observed in the steel 
workers and not in the controls, consistent with a 
possible manganese effect in the steel workers. 
Median air concentrations were estimated to be 0.11 
mg Mn/m3 and 0.03 mg Mn/m3 (total aerosol) in the 
1970s and 1990s, respectively. 



A neuropsychological survey of 143 Australian 
ferroalloy workers (Summers et al., 2011) examined 
several neurobehavioral tests in relation to cumula-
tive manganese exposures that averaged 3.51 mg 
Mn/m3-years (inhalable aerosol) and 1.20 mg 
Mn/m3-years (respirable aerosol). Average expo-
sures were 0.38 mg Mn/m3 (inhalable, range 0.01–
3.90) and 0.12 mg Mn/m3 (respirable, range 0–0.90).  



The study lacked a control group, but analyses 
of exposed workers showed significant associations 
between cumulative respirable exposures and seve-
ral outcome measures (digit symbol coding; a trail 
making test; and the Stroop color word trial). Using 
hierarchical linear regression, the authors included 
measures of estimated full scale IQ, educational 
level, and age, as well as cumulative manganese 
exposure. Small, but statistically significant, mean 
effects of manganese were observed and these 
were of similar magnitude (but opposite in sign) to 
the contributions of education level.  



Welders and nearby workers are other groups 



who are exposed to manganese, in the form of very 
fine, respirable particles in welding fume. Antonini 
(2003) has provided a detailed review of welding 
operations and the toxic hazards associated with 
this activity.  



Bowler and colleagues (2006) examined manga-
nese exposures, neurobehavioral tests and lung 
function in 43 bridge welders who were welding in 
confined spaces and using little respiratory protec-
tion. The mean exposures ranged from 0.01–0.38 
mg Mn/m3 (total dust), with more than half averaging 
greater than 0.2 mg Mn/m3, while the group mean 
was 0.21 ± 0.08 (SD) mg Mn/m3 (total dust). Signifi-
cant exposure-response relationships were noted for 
a manganese CEI and for blood manganese levels 
in relation to neuropsychological tests reflecting a 
range of functions. This study confirms that welders 
are indeed at risk of manganese-related adverse 
neuropsychological effects but exposure levels were 
generally high among this group and do not help 
establish an exposure limit that might be protective 
of welders. It was clear, however, that an exposure 
limit of 0.2 mg Mn/m3 total dust was too high to pro-
tect welders from the adverse effects of manganese. 



Ellingsen and colleagues (2008) performed 
neurobehavioral tests on 96 Russian welders and 96 
age-matched referents. The geometric mean expo-
sures for the welders was 0.12 mg Mn/m3 (respirable 
aerosol, range: 0.007–2.23), and they had worked 
an average of 13.5 years. Workers were divided into 
three equal groups based on exposure levels. Signi-
ficantly decreased performance on the finger tapping 
and digit symbol tests was observed in the highest 
exposure group (geometric mean exposure 0.42 mg 
Mn/m3). A dose-response relationship was observed 
between finger tapping decrements (relative to refer-



TABLE 1. Exposure-Response Findings Among South African Smelters in Relation to Average Manganese  
Exposure Intensity (INT), Expressed as Respirable Particulate Matter (mg Mn/m3) 
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Santa 
Ana 



Mean 
Reaction 



Time (ms) 



Tapping 
(dominant 



hand) 



Tapping 
(other 
hand) 



 
Endur-



ance 
Unexposed Referents, mean score 15.6 33.8 49.4 266.4 59.4 54.6 337.1 
Exposed versus Referents -2.1 § -2.1 † -4.3 § 10.3  -3.6 ‡ -1.9 * -14.1 † 
Rest of Exposed versus Internal 
Referents -1.1 ‡ -1.5 * -0.2  7.0 -1.8 † -1.4 * -8.1 * 
Overall Trend -4.5 § -8.4 ‡ -4.5 * 35.2 * -11.8 ‡ -8.9 ‡ -46.0 † 
Exposure-Response Categories:        
0 < INT < 0.01 (N = 115) -1.4 † -1.2  -4.2 ‡ 5.3 -2.4 * -1.0  -8.6 
0.01 < INT < 0.04 (N = 108) -1.9 ‡ -2.2 * -4.6 § 12.9 * -3.4 ‡ -1.7 -13.1 
0.04 < INT < 0.1 (N = 117) -2.7 § -2.0  -4.0 ‡ 10.4 -4.0 ‡ -2.3 * -17.3 * 
0.1 < INT < 0.2 (N = 86) -2.3 § -3.2 † -4.2 ‡ 11.5 * -4.3 ‡ -2.6 * -17.5 † 
INT ≥ 0.2 (N = 86) -3.0 § -3.7 ‡ -4.6 ‡ 19.9 † -7.2 § -4.6 ‡ -27.0 ‡ 
Data from Young et al. (2005). Values represent differences from the respective mean score of Unexposed Referents. 
Statistical notations for significance of dichotomous differences, overall trend, and exposure subcategories compared with external 
referents: * 0.1 > P ≥ 0.05; † 0.05 > P ≥ 0.01; ‡ 0.01 > P ≥ 0.001; § P < 0.001 
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ents) and manganese exposure groups. Hand tre-
mor and postural steadiness were not associated 
with exposure levels. 



In a novel study of apprentice welders, Laohau-
domchok and colleagues (2011) examined several 
tests of neurobehavior and mood states before and 
after a work shift, and related these to respirable 
levels of manganese particles measured over the 
same work period. They found an increase in reac-
tion time and some deterioration in a novel hand-
writing test in relation to increasing cross-shift expo-
sures to manganese. Although the numbers were 
small, workers exposed to levels > 0.02 mg Mn/m3 
showed a higher rate of decreasing tests than those 
exposed to levels ≤ 0.02 mg Mn/m3 (5 of 6 versus 9 
of 17, respectively). 



In a detailed study of seven welders and seven 
controls, Sen and colleagues (2011) performed MRI 
scans and several neurobehavioral tests to assess 
where manganese deposited in the brain and how 
this correlated with neurobehavioral testing. Relative 
to controls, welders had evidence of manganese ac-
cumulation in the olfactory bulbs (OB), frontal white 
matter (FWM), globus pallidus (GP) and putamen. 
Motor performance (Grooved Pegboard test) was 
worse for dominant and nondominant hands in wel-
ders relative to controls. Dominant hand changes 
were associated with MRI intensity in FWM, GP, 
putamen and frontal grey matter, whereas non-
dominant hand scores correlated best with FWM. 
Average cumulative exposure was 0.88 ± 0.57 (SD) 
mg Mn/m3-years and average duration of exposure 
was 24.1 ± 15.5 years, yielding an average exposure 
level of 0.037 mg Mn/m3 (respirable aerosol). The 
number of subjects is small, but the data indicate 
detectable manganese in the brain at chronic expo-
sure levels that correlate with subtle changes in 
neurobehavioral function. The mean exposure inten-
sity is consistent with other studies cited above that 
show effects in the range of 0.03 to 0.04 mg Mn/m3 
(respirable aerosol). 



Iregren (1999) reviewed 13 studies of manga-
nese-exposed groups of workers that used psycho-
logical test methods, and concluded that, taken one 
at a time, all of the studies had methodological 
flaws; however, when evaluated in their entirety, all 
of the studies (with one exception) indicated some 
effects attributable to manganese exposure, and the 
effects were observed always in the neurobehavioral 
functions where they were expected. Based on the 
weight of evidence, manganese adversely affected 
workers’ performance at exposure levels presently 
found in industry, and that studies indicated effects 
on the CNS below 0.20 mg Mn/m3 (total aerosol). 



Exposure-Response Modeling for Human Studies 
of Neurological/Neuropsychological Endpoints 



Several exposure-response models have been 
described, with derivation of health-based exposure 
limits (Table 2). Based on the initial Roels et al. 



study (1987a, b), the U.S. EPA (1993) calculated a 
LOAEL (Health Equivalent Concentration, HEC) for 
respiratory effects of 0.34 mg Mn/m3 total aerosol. A 
no-observed-adverse-effect level (NOAEL) (HEC) of 
0.05 mg Mn/m3 total aerosol was calculated based 
on the second Roels et al. study (1992). In view of 
the near equivalence of the geometric mean total 
dust concentrations in the Roels et al. first and 
second studies (0.94 and 0.95 mg Mn/m3, respect-
ively), there may, in fact, be little difference between 
the LOAEL (HEC) and the NOAEL (HEC) in terms of 
air concentrations; however, differences in the forms 
of manganese (MnO2 versus mixed oxides and salts) 
to which workers in the two studies were exposed 
made it difficult to compare these values 
quantitatively (U.S. EPA, 1993). 



The ATSDR statement on manganese and its 
associated health effects (ATSDR, 2000) provides a 
Minimum Risk Level (MRL) of 4 × 10-5 mg Mn/m3, 
respirable aerosol, which was derived for chronic 
inhalation exposure to manganese. The sensitive  
endpoint used as the basis for this MRL was neuro-
logical effects among manganese-exposed workers. 
The ATSDR authors derived the MRL using a surro-
gate NOAEL value of 0.074 mg Mn/m3 (respirable 
aerosol) that was obtained using BMD analyses of 
raw data from the second study by Roels et al. 
(1992). A similar NOAEL of 0.07 mg Mn/m3 (respir-
able aerosol) was derived from the work of Iregren 
(1990) using BMD analysis of the individual workers’ 
exposure and response data. The ATSDR thought 
these estimates were consistent with the NOAEL of 
0.051 mg Mn/m3 (median respirable particle expo-
sure) reported for U.S. workers in a metal producing 
plant (Gibbs et al., 1999).  



Clewell and colleagues (2003) performed an 
occupational risk assessment using data from the 
study of Roels et al. (1992). The authors used BMD 
as the basis for recommending an exposure guide-
line. In terms of current respirable exposure concen-
trations, the lowest benchmark dose derived from 
Roels’ data was 0.150 mg Mn/m3, associated with 
decreased hand-eye coordination. The BMDs for 
visual reaction time and hand steadiness were 0.5 
and 0.4 mg Mn/m3, respectively. Based on this ana-
lysis, an occupational 8-hour TWA exposure level of 
0.2 mg Mn/m3 (respirable aerosol) was recom-
mended. The data of Gibbs et al. (1999) yielded a 
lower BMD of 0.09 mg Mn/m3 (respirable aerosol).  



However, there was a problem with the Clewell 
et al. (2003) analyses that likely led to underestima-
tion of an exposure guideline. Clewell et al. did not 
have access to data in which the reported LOAEL 
values were lower than found by Roels et al. (1992) 
or Gibbs et al. (1999). In particular, the findings of  
Mergler and coworkers (1994) and Lucchini and 
colleagues (1999) were not available for the BMD 
analysis, and these studies had lower NOAEL levels 
than those considered by Clewell’s group; subse-
quent studies have also shown lower NOAEL levels 
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(Bast-Pettersen et al., 2004; Young et al., 2005; 
Park et al., 2006). 



Park and colleagues (2006) undertook a BMD 
analysis of the data collected by Bowler and cowork-
ers (2006) on confined space welders in California. 
Four neurobehavioral outcomes were modeled 
against cumulative and average Mn exposure levels 
(total aerosol) among these workers, and each out-
come showed an exposure-response relationship 
using linear regression models. The authors conclu-
ded that: “The prevalence of attributable neurological 
impairment after the equivalent of 2 years at levels 
of 0.2 mg/m3



 was 15–32%, depending on the defini-
tion of impairment. A prevalence of 2–5% excess im-
pairment would be expected after 2 years at 0.02–
0.05 mg/m3 Mn.” The latter estimate is again in the 
range of LOAELs reported by other studies. 



Two meta-analyses have been attempted using 
data from some of the above epidemiologic studies 
of manganese workers (Greiffenstein and Lees- 
Haley, 2007; Meyer-Baron et al., 2009). Greiffen-
stein and Lees-Haley (2007) concluded that con-
founding variables (age, SES, education, etc.) ex-
plained much of the apparent manganese-related 
adverse effects observed among the various studies 
they examined. (Summers and coworkers, 2011, 
made a similar observation that education and gene-
ral IQ contributed more to explaining the tests of 
neurobehavior that they used than did manganese. 
However, in several cases Summers’ data showed 
that contributions from manganese were similar in 
statistical significance to education, and in one case 
exceeded the contribution of education and IQ 
combined. Thus, the possible effects of manganese 
in Summers’ population should not be dismissed as 
unimportant.) 



Meyer-Baron and coworkers (2009), using many 
of the same studies as Greiffenstein and Lees-Haley 
(2007), found significant manganese-related effects 
on neurobehavioral functions after adjusting for likely 
confounders. In part, the discrepant findings for 
these two meta-analyses must relate to subtle differ-
ences in the analytical methods, but both analyses 
suffered from using single data points for each study 
in relation to exposure and effect. Allowing for the 
variance (SD) about the study means fails to capture 
exposure-response relationships within each study, 
and it is those exposure-response relationships that 
most inform the derivation of this TLV. 



Reproductive Studies in Humans 
Manganese has been reported to cause male 



reproductive problems, including infertility (Lauwerys 
et al., 1985), loss of libido, and impotence (Rodier, 
1955). Also, the hypothalamus is a site of Mn accu-
mulation, and disturbance of the hypothalamic-
pituitary-gonadal axis hormones might be expected 
based on animal studies (Deskin et al., 1980, 1981).  



Lauwerys and colleagues (1985) examined fer-
tility in 85 male workers producing manganese salts 
(carbonate, dioxide, sulfate) from concentrated ore. 



The airborne levels of manganese on personal 
samples were 0.07–8.61 mg Mn/m3 total dust (arith-
metic, median and geometric mean values were 
1.33, 0.97 and 0.94 mg Mn/m3 total dust, respec-
tively). The authors used the questionnaire method 
of Levine and co-workers (1980) to assess male 
workers for impaired fertility. Questions covering 
duration of employment, residence, smoking, and 
drinking habits were included. A control group of 81 
male workers never occupationally exposed to man-
ganese was used for comparisons. No marked dif-
ference was found between exposed and control 
groups with regard to workers’ ages, the ages of 
their wives, the ages of wives at marriage, age dif-
ferences between husband and wife, duration of 
employment in the plant, smoking habits, alcohol 
consumption, educational level, and professional 
activity of spouse. 



The numbers of children born to manganese 
workers in the age groups 16–25 years and 26–35 
years during periods of exposure to manganese 
were significantly lower than expected. There was 
no indication that factors other than manganese 
might account for the marked difference between the 
control and manganese-exposed groups. This study 
suggests that a TWA exposure to manganese dust 
of 1 mg Mn/m3 (total aerosol) may be sufficient to 
interfere with male reproductive function and cause 
a significant deficit in the number of children born to 
manganese-exposed men. 
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TABLE 2. Summary of Human Studies with NOAEL and LOAEL Levels Considered in Establishing a Manganese 
TLV–TWA (studies in bold italics represent reanalysis of prior data) 
 
Health Effects 



Exposure 
Duration (yr) 



NOAEL 
(mg/m3) 



LOAEL 
(mg/m3) 



Study Referenced 
Manganese Species 



Respiratory (pneumonia) NS 3.6 (T) Lloyd Davies (1946) 
MnO2 



Respiratory (cough, decreased lung function) 
Neurological (decreased reaction time, short-term 
   memory, hand steadiness) 
Hematological 
Male reproduction (decreased fertility) 



1–19 years  
 
 



0.97 (T) 
0.97 (T) 



 
0.97 (T) 
0.97 (T) 



Roels et al. (1987a, b)  
Mn salts and oxides 
 
Lauwerys et al. (1985) 



Respiratory  
Neurological (impaired visual time, eye-hand  
   coordination, hand steadiness)  
 
 
 
Endocrine 



5.3 years 
(mean) 



 
 



†0.15 (R) 
*0.07 (R) 



 



0.18 (R) 
0.036 (R) 



 
10.05 (R) 
20.02 (R) 



30.007 (R) 
0.18 (R) 



Roels et al. (1992)  
MnO2 
Clewell et al. (2003) 
ATSDR (2000) 
Present analysis 
Present analysis 
Present analysis 



Neurological (decreased reaction time,  
   finger tapping) 



1–35 years  
(2.6 median) 



 
 



*0.07 (R) 



0.14 (T) 
(median) 



 



Iregren (1990) 
MnO2 
ATSDR (2000) 



Neurological (postural sway with eyes closed) 1.1–15.7 years  1.59 (T) Chia et al. (1993) 
MnO2 



Neurological (decreased motor function) 16.7 years 
(mean) 



 0.032 (R) Mergler et al. (1994) 
NS (Mn alloy workers) 



Neurological (decreased finger tapping, 
   symbol digit, digit span, additions) 



1–28 years  NS Lucchini et al. (1995)  
Mn oxides 



Neurological  12.7 years 
(mean) 



0.051 (R) 
(median) 
†0.09 (R) 



 Gibbs et al. (1999) 
NS 
Clewell et al. (2003) 



Neurological (decreased behavioral tests) 11.5 years 
(mean) 



 0.097 (T) 
0.038 (R) 
(geo mean) 



Lucchini et al. (1999) 
MnO2, Mn3O4 



Neurological (decreased behavioral tests) 18.2 years 
(mean) 



 0.01–0.04 
(R) 



Young et al. (2005) 
NS (Mn smelter 
workers) 



Neurological (decreased behavioral tests) 1.25 years 
(mean) 



 0.02–0.05 
(T) 



Park et al. (2006) 
NS (Welders) 



Neurological (tremor) 2.1–41 years 
(20.2 mean) 



 0.30 (I) 
0.036 (R) 



Bast-Pettersen et al. 
(2004) 
NS (Mn alloy workers) 



 
Abbreviations: 



 NS: Not Stated 
T: “Total Dust” 
R: Respirable Particulate Matter 
 I: Inhalable Particulate Matter 



  
 
* Based on BMD method applied by ATSDR (2000) 
† Based on BMD method applied by Clewell et al. (2003) 
1,2,3 Present analysis (see text) — abnormal hand steadiness in 



5%, 2.5%, and 1% of manganese workers, respectively 
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TLV® Chronology 
Manganese 
1948–1959: TLV–TWA, 6 mg/m3 
1960–1962: TLV–TWA, 5 mg/m3 
1963–1969: TLV–CEILING, 5 mg/m3 
Manganese and Compounds 
1970–1981: TLV–CEILING, 5 mg/m3, as Mn 
Manganese Fume 
1977: proposed: TLV–TWA, 1 mg/m3, as Mn 
1979–1994: TLV–TWA, 1 mg/m3, as Mn; STEL, 3 mg/m3, 



as Mn 
Manganese Dust and Compounds 
1982–1987: TLV–CEILING, 5 mg/m3, as Mn 
1986: proposed: TLV–TWA, 5 mg/m3, as Mn 
1988–1994: TLV–TWA, 5 mg/m3, as Mn 
Manganese, Elemental and Inorganic Compounds 
1992: proposed: TLV–TWA, 0.2 mg/m3, as Mn 
1995–2012: TLV–TWA, 0.2 mg/m3, as Mn 
2003: proposed: 0.03 mg/m3, as Mn, Respirable 



particulate matter; withdrawn 2004 
2009: proposed: TLV–TWA, 0.02 mg/m3, as Mn, Respi-



rable particulate matter, and 0.2 mg/m3, as Mn, 
Inhalable particulate matter; A4, Not Classifiable as 
a Human Carcinogen; withdrawn 2011 



2011: proposed: TLV–TWA, 0.02 mg/m3, as Mn, Respi-
rable particulate matter, and 0.1 mg/m3, as Mn, 
Inhalable particulate matter; A4, Not Classifiable as 
a Human Carcinogen 



2013: Adopted: TLV–TWA, 0.02 mg/m3, as Mn, Respirable 
particulate matter, and 0.1 mg/m3, as Mn, Inhalable 
particulate matter; A4, Not Classifiable as a Human 
Carcinogen 
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From: Rosemarie Bowler
To: Lobdell, Danelle
Subject: Mo
Date: Sunday, March 31, 2013 5:52:47 AM


Hi Danelle,


because of the time change probably we will not talk till Tuesday
morning. I will be home in the afternoon but after you have left for
the day.  I will callyou early and I am sure we will work things out.
It would help if you sendme the latest version of the FACT sheet.


Thank you much,


Rosemarie


Sent from my iPad



mailto:rosemarie.bowler@gmail.com

mailto:Lobdell.Danelle@epa.gov






From: Nash, Carlton
To: Lobdell, Danelle
Subject: FW: Ohio Mn study briefing materials
Date: Wednesday, May 15, 2013 2:33:17 PM
Attachments: 2013April3LobdellD,ORDMgmtBriefing,OHMnStudy.pptx


2013April2,East LiverpoolOHMap,v2.pptx
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Information Briefing for Robert Kavlock:
Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH


Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio


Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


Purpose: To investigate the significance of chronic low level manganese exposure in communities 


San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community


1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers


Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator


Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


George Bollweg – EPA Region 5


Jaime Wagner  - EPA Region 5


Michelle College – ATSDR, Region 5


Stephanie Davis – ATSDR (Marietta only)


Greg Stein and Bob Frey  - Ohio Department of Health


Paul Koval – Ohio EPA
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Next Steps


Present preliminary results to East Liverpool community


Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


Submit peer review journal manuscripts


2nd and 3rd year of contract


Develop EPA report documenting overall study


End of 3rd year contract
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East Liverpool, OH:  air monitoring sites and location of S.H. Bell facility














2


East Liverpool, OH:  
same map as above but including study participant residences, excluding streets (“anonymization”)























Manganese Concentrations at the East Liverpool OH Water Plant (2005-2012):  Discrete Samples
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Bollweg, George
Subject: Fwd: IRB Protocol Renewal Approval
Date: Wednesday, July 03, 2013 5:19:50 PM
Attachments: Non_Exempt_Renewal_rBowler.pdf


Hi, should anyone else have the renewal IRB approval?


Thank you,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: protocol@sfsu edu <protocol@sfsu.edu>
Date: Wed, Jul 3, 2013 at 2:33 PM
Subject: IRB Protocol Renewal Approval
To: Rosemarie M Bowler <rbowl@sfsu.edu>, "rosemarie.bowler@gmail.com"
 <rosemarie.bowler@gmail.com>
Cc: Julia M Lewis <jmlewis@sfsu.edu>


Dear Rosemarie Bowler,


 


I am pleased to inform you that your protocol renewal was approved by the IRB Chair today.
 Your official approval letter is attached as a PDF file. Please let us know if you have any
 questions or concerns, or have difficulty opening the file.


 


Regards,


Elizabeth Miller


Human and Animal Protections


Office of Research and Sponsored Programs


San Francisco State University


1600 Holloway Ave
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INSTITUTIONAL REVIEW BOARD 



 



Date:   July 3, 2013 
 
To:  Rosemarie Bowler 
 
Re:  An Epidemiologic Health Study of Manganese Exposure in Adult Residents of 



East Liverpool, Ohio 
 
The Institutional Review Board Chair at San Francisco State University has reviewed 
and approved your renewal for the use of human subjects in the above protocol. You 
may proceed with your research as described in your protocol and as modified in any 
subsequent correspondence.  
 
Protocol Number:  H11-39R2  This number should be used on all correspondence. 
 
Renewal Approval Date: July 3, 2013     Expedited Review 
 
Expiration Date:  This approval expires on July 19, 2014. 
                 
If the project will continue, it must be renewed before the expiration date. 
Please allow at least six weeks for processing of the renewal application.  Data cannot 
be used in the research if collected after the expiration date, before the protocol 
has been renewed. 
 
Completion:  Upon completion of the project, a Study Completion Form must be 
submitted to the IRB. 
 
Adverse Event Reporting:  All unanticipated or serious adverse events must be 
reported to the IRB within ten working days. 
 
Modifications:  Prior IRB approval is required before implementing changes in any of 
the approved documents.   
 
Recordkeeping:  You must retain all signed consent forms for at least 3 years after all 
research activity has stopped. 
 
Questions:  Please contact Human and Animal Protections at (415) 338-1093, or at 
protocol@sfsu.edu 
 
Sincerely, 
 
 
 
Institutional Review Board 
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From: Braverman, Carole
To: Tyson, MaryPat; Nash, Carlton; Lehrman, Loretta; Rizzo, Michael; Lobdell, Danelle; Bollweg, George; Hagler,


 Gayle
Subject: Names of the OAQPS contacts/reviewers of the 2 RARE projects?
Date: Monday, May 20, 2013 1:13:54 PM


I had a quick call with the OAR science advisor Carl Mazza to give him a heads up on the two R5 RARE
 projects.  I told him OAQPS has looked at both and he asked me for the names of the OAQPS
 contacts/reviewers.   Can you let me know?
 
Thanks,
 
Carole
 
Carole Braverman, Ph.D.
Oiffice of Research and Development Science Liaison
Regional Science Advisor
U.S.EPA Region  5
77 W. Jackson, R-19J
Chicago, IL 60604
(312) 353-7359
braverman.carole@epa.gov
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From: Sieffert, Margaret
To: Fuoco, Marta; Williams, Jennifer; Cannon, Phillippa
Subject: FW: Ohio School Air Toxics data release
Date: Thursday, February 28, 2013 1:57:00 PM


FYI.  Ohio and the schools have been notified that the data is publically available.  I was only able to
 leave messages with the east Liverpool school and warren elementary school.  I talked to both
 superintendents.  I am out of the office tomorrow so hopefully there aren’t any phone calls. 
 
-Margaret
 


From: Tyson, Mary 
Sent: Thursday, February 28, 2013 1:47 PM
To: bob.hodanbosi@epa.ohio.gov; paul.koval@epa.ohio.gov
Cc: Nash, Carlton; Sieffert, Margaret; Czerniak, George
Subject: Ohio School Air Toxics data release
 
Hello Bob and Paul - I wanted to let you know that the additional School Air Toxics monitoring data
 conducted at East Elementary School (East Liverpool, OH) and Warren Elementary School (Marietta,
 OH) has been posted to the website.  The Ohio Valley Education Center (Marietta, OH) and Neale
 Elementary School (Vienna, WV) have the Warren Elementary School data on their page.  The
 website can be found at http://www.epa.gov/schoolair/schools.html.   We have also been in contact
 with school officials to notify them that the data has been released.  


I also wanted to take this opportunity to thank you and your staff for all the assistance you have
 provided throughout this project.   We are grateful for your cooperation--this project couldn't have
 been successful without your help!  We look forward to continue working with you as the additional
 reports are released for the monitoring conducted in East Liverpool and Marietta, OH.
 
If you have any questions, please give me a call.  Thanks.
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Cheryl.beseler@colostate.edu; Colledge, Michelle; Julian, Jaime; Bollweg, George
Subject: Fwd: Manganese Health Research Program/German study(ies)/status quo and quo vadis
Date: Wednesday, December 18, 2013 10:43:06 AM


Hi All, I don't know if you presently plan to attend - I am not sure either
 although we have an abstract submitted to EPICOH on our PTSD in Police
 responding to 9/11 work with the WTCHealth Registry.


Would be a good venue and won't require travel for some of you!


I will send you some notes shortly about thoughts re the reviewers of our
 Motor ms. in prep for our call on Monday.


Thanks,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Pesch Beate Dr. <pesch@ipa-dguv.de>
Date: Wed, Dec 18, 2013 at 6:12 AM
Subject: Manganese Health Research Program/German study(ies)/status quo and quo vadis
To: "Aschner, Michael" <michael.aschner@vanderbilt.edu>, roelsharry@telenet.be, wojtek
 <wojciech@imp.lodz.pl>, Johnni Hansen <johnni@cancer.dk>, Susan' 'Criswell
 <criswells@neuro.wustl.edu>, Rosemarie Bowler <rbowl@me.com>, Dag Ellingsen
 <Dag.Ellingsen@stami.no>, Brad' 'Racette <racetteb@neuro.wustl.edu>, Ulrike Dydak
 <udydak@purdue.edu>, Noah Seixas <nseixas@u.washington.edu>
Cc: "Dr. D. Woitalla" <dirk.woitalla@ruhr-uni-bochum.de>, "Schmidt-Wilcke, Tobias"
 <tobias.schmidt-wilcke@bergmannsheil.de>, Christian Beste <christian.beste@ruhr-uni-
bochum.de>, Lotz Anne <lotz@ipa-dguv.de>, Lehnert Martin <lehnert@ipa-dguv.de>,
 Christoph van Thriel <c.vanthriel@me.com>, "Brüning Prof. Dr. Thomas" <bruening@ipa-
dguv.de>, casjens@ipa-dguv.de, Clara Quetscher <clara.quetscher@rub.de>


Dear All,


We are still conducting our pilot study aimed at neuroimaging in welders and
PD patients, with great support by Ulrike. We learned a lot and could
confirm the "T1 effect" in welders. We will enroll also referents from the
general population and retired welders and would be happy having completed
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the recruitment in 2014 (or early 2015).


Together with Swaantje Casjens, our statistician, we will attend EPICOH in
Chicago next year and would be happy to meet "manganists". We are going to
develop the exposure assessment for estimating cumulative Mn exposure based
on the occupational history of the welders and available Mn measurements in
exposure databases. Our efforts are aimed to establish a "metal JEM" for Mn
and Fe, in parallel we need a JEM for Cr(VI) and Ni for our SYNERGY project.
Our article about welding and lung cancer was published in AJE.


We got a call from Göran Liden (Sweden) that they plan a similar study, and
also our Polish colleagues want to investigate welders. We would be pleased
to meet for networking and harmonizing our protocols to allow "pooling".


In 2014, a large dataset from a prospective cohort study in the elderly
(Heinz Nixdorf RECALL study) will be ready for exploration, with detailed
occupational data (incl. a supplemental questionnaire for metal industries),
Mn in blood, serum ferritin, olfaction, fine-motor testing and cognitive
tests.


We wish you a Merry Christmas and a Happy New Year,
Beate et al.


PD Dr. Beate Pesch
Head of Unit of Epidemiology
Institute for Prevention and Occupational Medicine
of the German Social Accident Insurance (IPA)
Institute of Ruhr University Bochum
Buerkle-de-la-Camp-Platz 1
44789 BOCHUM, GERMANY
Phone +49 234 302 4536
E-mail pesch@ipa-dguv.de
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From: Drumm, Heather
To: Lobdell, Danelle
Subject: Need your help with peer review wording
Date: Wednesday, June 12, 2013 8:59:51 AM


Hi Danelle –
I’m updating the factsheet based on Liz’s comments, and am trying to add text to the last paragraph
 about peer review in a way that folks will understand. This is what I have.  I didn’t go into detail
 about how the method(s) have been peer reviewed, and that the Marietta study was peer
 reviewed.  Is that necessary?  Feel free to edit…
 
Also, even though the website isn’t up yet, Brian should know what the URL is going to be.
 


Next Steps
 
The findings outlined on this fact sheet are preliminary and have not been peer 
reviewed (most EPA scientific and technical work products must receive 
appropriate levels of peer review by independent scientific and technical 
experts).  Ongoing data analysis may revise the conclusions slightly and 
additional research may be necessary. A website has been established that will 
provide a copy of the slides and fact sheet provided here today. The website 
will be updated with any new findings and publications. See: http://www.....
 
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
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From: Bollweg, George
To: Lobdell, Danelle
Subject: FW: Possible dates for East Liverpool briefing webinar
Date: Tuesday, June 04, 2013 3:25:01 PM


OK, if I got it straight we agreed to the following time = I can open the line:
 
Tues July 9, 2013 webinar with OH EPA
11:30 am-12:30 pm CDT (12:30 pm-1:30 pm EDT)
call in number:  877-226-9607
access code:  577-073-8038
 
 


From: Koval, Paul [mailto:paul.koval@epa.state.oh.us] 
Sent: Tuesday, June 04, 2013 2:55 PM
To: Lobdell, Danelle; Stein, Greg; Frey, Bob
Cc: Bollweg, George; Colledge, Michelle; diane.mcclure@epa.state.oh.us
Subject: RE: Possible dates for East Liverpool briefing webinar
 
Danelle,
Thank you for setting this up and the invitation.  I will be on vacation and not sure if I
 will be returning by July 8th or 9th.  So I would suggest the latest date possible
 please.  Diane McClure would be my designated substitute, plus other PIC (PIO)
 staff for Ohio EPA.  Please include Diane on future e-mails about this topic, hope to
 hear from you soon…
Paul


From: Lobdell, Danelle [mailto:Lobdell.Danelle@epa.gov] 
Sent: Monday, June 03, 2013 4:57 PM
To: Koval, Paul; Stein, Greg; Frey, Bob
Cc: Rosemarie Bowler; Bollweg, George; Colledge, Michelle
Subject: Possible dates for East Liverpool briefing webinar
 
Hi Paul, Greg and Bob,
 
I would like to set up a webinar for Ohio EPA and Ohio Department of Health in regards to the East
 Liverpool community meeting. Below are some tentative dates and times that would work for us. Please
 let me know which dates would work for you and your organization.
 
Thanks,
 
Danelle
 
Available 1 hour time slots (in Eastern Time Zone):
June 27  11:30 AM – 12:30 PM; 12:30 PM – 1:30 PM; 3:15 PM – 4:15 PM
June 28  After 11:30 AM
July 1     After 1:00 PM
July 8     11:00 AM – 12:00 PM
July 9     11:30 AM – 12:30 PM; 12:30 PM – 1:30 PM; 3:15 PM – 4:15 PM
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
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National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 








From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle
Subject: Fwd: Manganese update
Date: Wednesday, July 17, 2013 12:34:23 PM


Hi Danelle and George,
any possibility you can forward her the FACT sheet?  I have to pick up
 family at the airport.
Thanks,
Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


---------- Forwarded message ----------
From: Jasmine Rogers <jrogers@mariettatimes.com>
Date: Wed, Jul 17, 2013 at 10:01 AM
Subject: Re: Manganese update
To: Rosemarie Bowler <rbowl@sfsu.edu>


Thank you for the contact but I really need someone whom I can speak to today. We've
 already pushed the story back a couple times and I worry about timeliness. 


Let me just give you a few of my questions to see if they're things you'd be able to answer
 today: 


1. When did the study start and end in East Liverpool?


2. What's the source of manganese exposure there? 


3. What were some of the significant differences comparing the three communities? (Such as
 measured amount of exposure and reduced motor skill/ neurological functioning)


4. What health and neurological effects are definitively linked to manganese exposure?


5. If not definitively, what effects are possibly correlated?


6. What's next? More research in any of the three cities? Different test subjects? 


I've read the report but I'd really appreciate any information you can share as we need
 someone to quote. 


Jasmine 
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On Jul 17, 2013, at 12:04 PM, Rosemarie Bowler <rbowl@sfsu.edu> wrote:


Hi Jasmine,


here is the tel no for Heather Drumm:


 Heather’s phone number is 202-564-8239.  I think she’s out today, back
 tomorrow.


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jul 17, 2013 at 6:58 AM, Jasmine Rogers <jrogers@mariettatimes.com>
 wrote:


 Good morning Dr. Bowler


Sorry we didn't get a chance to talk last week. I was hoping today might
 be a better opportunity to contact you and talk about your newest
 results from East Liverpool so we can keep our Marietta community
 informed about the continuing results of the manganese study. 
I'm making an assumption that you're back on PST so I didn't want to
 call just yet, but feel free to call me as early as possible. 
My number here at The Times is 740-376-5440. My cell is 740-350-
6997.


 
Jasmine Rogers
The Marietta Times
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Drumm, Heather
Cc: Lobdell, Danelle
Subject: Fwd: Manganese update
Date: Wednesday, July 17, 2013 5:01:32 PM


Hi Heather,


here are the Marietta Times reporter questions...seems fair enough. Thanks
 for contacting her tomorrow.


Rosemarie


---------- Forwarded message ----------
From: Jasmine Rogers <jrogers@mariettatimes.com>
Date: Wed, Jul 17, 2013 at 10:01 AM
Subject: Re: Manganese update
To: Rosemarie Bowler <rbowl@sfsu.edu>


Thank you for the contact but I really need someone whom I can speak to today. We've
 already pushed the story back a couple times and I worry about timeliness. 


Let me just give you a few of my questions to see if they're things you'd be able to answer
 today: 


1. When did the study start and end in East Liverpool?


2. What's the source of manganese exposure there? 


3. What were some of the significant differences comparing the three communities? (Such as
 measured amount of exposure and reduced motor skill/ neurological functioning)


4. What health and neurological effects are definitively linked to manganese exposure?


5. If not definitively, what effects are possibly correlated?


6. What's next? More research in any of the three cities? Different test subjects? 


I've read the report but I'd really appreciate any information you can share as we need
 someone to quote. 


Jasmine 


On Jul 17, 2013, at 12:04 PM, Rosemarie Bowler <rbowl@sfsu.edu> wrote:
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Hi Jasmine,


here is the tel no for Heather Drumm:


 Heather’s phone number is 202-564-8239.  I think she’s out today, back
 tomorrow.


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu


On Wed, Jul 17, 2013 at 6:58 AM, Jasmine Rogers <jrogers@mariettatimes.com>
 wrote:


 Good morning Dr. Bowler


Sorry we didn't get a chance to talk last week. I was hoping today might
 be a better opportunity to contact you and talk about your newest
 results from East Liverpool so we can keep our Marietta community
 informed about the continuing results of the manganese study. 
I'm making an assumption that you're back on PST so I didn't want to
 call just yet, but feel free to call me as early as possible. 
My number here at The Times is 740-376-5440. My cell is 740-350-
6997.


 
Jasmine Rogers
The Marietta Times
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From: Lobdell, Danelle
To: Drumm, Heather; Cannon, Phillippa; Hubbard, Carolyn
Cc: Hudgens, Edward; Bollweg, George; Rosemarie Bowler
Subject: FW: Possible negative neurological link from manganese -- Marietta Times article
Date: Thursday, July 18, 2013 8:45:04 AM
Attachments: image002.png


image003.png
image004.png


It looks like we now do not need to give her a quote?? Looks like she got her quotes from people not
 even associated with our study!!! See below.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Thursday, July 18, 2013 9:40 AM
To: Frey, Bob; Colledge, Michelle; Rosemarie Bowler (rbowl@sfsu.edu); Lobdell, Danelle; Bollweg,
 George; Johnson, Mark
Cc: Stein, Greg
Subject: Possible negative neurological link from manganese -- Marietta Times article
It appears Erin Haynes and Dick Wittberg have become the spokespeople for the SFSU study…
 Interesting.
Wonder if any of you would come to this same conclusion? "These are the same types of thing
 associated with lead and mercury exposures and we know the effects those things have on infants
 and children and my suspicion is that we're going to be ending up with the same conclusion with
 manganese"
G


Possible negative neurological link from
 manganese
Recent results online
July 18, 2013
By Jasmine Rogers (jrogers@mariettatimes.com) , The Marietta Times


Save | Comments (1) | Post a comment |      
Airborne manganese may be correlated to some negative neuropsychological health effects,
 including decreased motor functions and hand tremors, according to recently-released results of
 an ongoing study in Ohio.


The possible link was downplayed in Marietta more than three years ago when researchers led by
 Dr. Rosemarie Bowler of San Fransisco State University presented the results of their 2009 study,
 measuring manganese exposure and neurological functioning of adult Marietta residents.


The study was expanded to East Liverpool in late 2011 and data released from that study last
 week showed a more definitive link, noted Dick Wittberg, Washington County Health
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 Commissioner and Director of the Mid-Ohio Valley Health Department.


"When they got through with us and they presented, they were not willing to say any adults
 suffered any health consequences. And now they are saying that," said Wittberg, looking over
 results posted on the Environmental Protection Agency's website.


In Marietta, the airborne metal material is produced and released into the air through Eramet
 Marietta's smelting process. In East Liverpool, residents are exposed to manganese through raw
 products storage and packaging facility S.H. Bell, according to the report.


Eramet has made significant strides to reduce manganese emissions over the past several years,
 said Joy Frank-Collins, a spokeswoman for Eramet Marietta.


Fact Box
Manganese and health effects


- Increased exposure to airborne manganese may be related to neuropsychological health effects.


- Adult residents in manganese-exposed Marietta and East Liverpool were studied, tested and
 compared to residents in Mount Vernon where there is no airborne manganese source.


- The recent results of the East Liverpool study show that residents there have slightly higher
 concentrations of manganese in their blood and perform worse than the two comparison cities in
 a handful of neuropsychological tests.


- The possible effects of manganese exposure on children ages 7 to 9 were recently studied in
 Marietta and are currently being analyzed.


- A study of manganese-exposed children in the same age group is planned for East Liverpool in
 the near future.


Source: Dr. Erin Haynes and www.epa.gov/nheerl/mnstudy


"To date we've done about $40 million worth of investments in the facility that have continued to
 decrease the alloy emissions and increase sustainability of the plant," she said.


Among other things, the plant installed an emissions abatement system that has dramatically
 decreased emissions since the local manganese study, and they are continually looking at ways
 to improve, she said.


S. H. Bell has also consistently lowered manganese emissions over the past several years,
 according to the report.


While manganese levels in the blood were within normal ranges in all three towns, the levels were
 higher in the manganese-exposed cities and highest in East Liverpool residents, noted University
 of Cincinnati environmental health researcher Dr. Erin Haynes.


Haynes was not a part of the study, but has been conducting a similar study of manganese effects
 in children ages 7 to 9 in Marietta and will soon be expanding the study to East Liverpool.


"We wanted total life exposure-children who have lived in the cities their entire lives and in utero,"
 she said.


The results of the Marietta testing are still being analyzed, said Haynes, but there is already a
 hope that she will able to secure more grant money to revisit the same test subjects later in
 adolescents, she said.


In the adults study, testing results in both cities and in a city with no airborne manganese source
 were compared.
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The study found that East Liverpool residents scored worse on a number of neurological
 functioning tests than in Marietta or comparison city Mount Vernon, said Wittberg.


East Liverpool scored worse than both cities on word reading, motor speed, motor strength and
 motor tactile tests, according to study results.


East Liverpool residents also had greater instances of postural sway and hand tremors, said
 Wittberg.


"These are the same types of thing associated with lead and mercury exposures and we know the
 effects those things have on infants and children and my suspicion is that we're going to be
 ending up with the same conclusion with manganese," he said.


Wittberg is worried that even though exposure rates have been reduced, the manganese could
 have a negative health impact on children, whose still-developing brains are more susceptible to
 neurological problems.


"My concern has always been what does it do to the children. Because these things they are
 talking about are already having a neurological effect on adults and their brain is already
 formed," he said.


Data from the adult study will continue to be analyzed. Current analysis is available on the EPA's
 website at www.epa.gov/nheerl/mnstudy/.
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Abstract 



 



Background: Few available studies evaluate long-term health outcomes from inhalational 



manganese (Mn) exposure in residential populations, due in part to challenges in measuring 



individual exposures.  



Objectives: The objective of this study was to derive receptor-specific air manganese (air-Mn) 



outdoor exposure concentrations for two Ohio communities with different source facility 



emissions profiles. 



Methods: U.S. EPA’s AERMOD dispersion model and air measurement data were used to 



estimate concentrations for resident-specific receptor sites in two study communities. The air-



Mn source in one community had a detailed emissions inventory and the other had no 



emissions data. In the latter case, modeled concentrations were used to create ratios between 



receptor points and were calibrated using measured data from local air monitoring stations.  



Results: Estimated outdoor Mn exposure concentrations were derived for individual study 



subjects in both towns. The maximum modeled annual mean outdoor air-Mn concentration 



was 1.93 μg/m
3
. Model results compared well to ambient air measurements from local air 



monitoring stations.  



Conclusions: Data from local air monitoring stations can provide the means to calibrate models 



used in estimating long-term exposure to Mn. Furthermore, this combination of modeling and 



ambient air sampling can be used to derive these estimates even in the absence of source 



emission data. 
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Keywords: Exposure concentration, manganese, air modeling, air monitoring, particulate 



Abbreviations and definitions: 



Air-Mn – Air Manganese; cMRL – chronic Minimal Risk Level; Mn – Manganese; MnB – Blood 



Manganese; MnH – Hair Manganese; TSP – Total Suspended Particulate;  
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Introduction 



Only a few inhalation exposure studies have evaluated non-occupational, stationary 



source-based environmental exposures to manganese (Mn). Although Mn inhalation exposure 



in the general population is much lower than in the occupational setting, these studies also 



identified subtle neurological deficits in residential populations chronically exposed to low air-



Mn levels.
1,2,3,4,5,6,7,8 



 



The first account of Parkinsonian symptoms linked to inhalation exposure of Mn was 



documented by Couper in 1837.
9
 Since then, the epidemiologic literature has established that 



adverse neurological and neuropsychological health effects are associated with chronic human 



exposure to excessive airborne manganese (air-Mn) via inhalation. Occupational studies have 



described motor impairment (e.g., psychomotor speed, reaction time, hand-eye coordination, 



postural sway), cognitive deficits (e.g. verbal IQ, working memory), mood perturbations (e.g., 



depression, anxiety), and depressed olfaction in workers (microsmia, anosmia) with average Mn 



exposures as low as 32 µg/m
3
, with increasing severity for higher 



exposures.
10,11,12,13,14,15,16,17,18,19,20,21,22,23,24



  



Environmental air-Mn concentrations in the United States vary significantly with location 



and proximity to emissions sources. Based on national air monitoring networks, the average 



background air-Mn concentration in urban areas is approximately 0.05 µg/m3 (U.S.EPA, 2012a). 



U.S.EPA (1984) reported that rural Air-Mn from 1965-1982 was approximately 6.25 times lower 



than urban air-Mn.  Air-Mn in areas with Fe/Si-Mn alloy smelters or other operations using Mn-



containing products can be several orders of magnitude higher than what has been reported in 



rural and urban environments.
10,25,26
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Two communities in Eastern Ohio (Figure 1) were identified with elevated measured 



concentrations of ambient air-Mn, one of which has the highest concentrations of measured 



air-Mn reported to the United States Environmental Protection Agency (U.S.EPA) Air Quality 



System (AQS) database.
27



 Air-Mn in one community (Marietta) is predominantly released from 



a large ferro-alloy smelting plant (Eramet, Inc.) while in the other community (East Liverpool) it 



is released during the offloading, grinding (for resizing), packaging, and storage of Mn-



containing ore products at a metals storage and packaging facility (S.H. Bell Company). East 



Liverpool is approximately 200 km north-northeast (NNE) of Marietta, along the Ohio River. 



Residents from each community were recruited to participate in a study examining 



neurological and neuropsychological impacts from chronic exposures to low levels of 



manganese. In support of this epidemiologic study, modeled estimates of outdoor air-Mn 



concentrations were derived as surrogates of outdoor exposure for residents identified as study 



participants in the two communities. Highly detailed emissions inventories obtained from the 



ferro-alloy smelting plant were used to conduct dispersion modeling and estimate long-term 



Mn inhalation exposure for each study participant in the Marietta community. Because 



emissions data were not available for the packaging and storage facility, dispersion modeling 



calibrated with measured data was used to estimate ambient air-Mn exposures for each study 



participant in the East Liverpool community. Both communities had over 10 years of 



environmental total suspended particulate (TSP) sampling data generated between 1999 and 



2011 that were analyzed for a number of heavy metals, including Mn. Only years where data 



met 75% completeness were used for statistical analyses. 
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The objective of this study was to estimate inhalation exposures by deriving residence-



specific outdoor air-Mn for two Ohio communities with different emission and source 



concentration profiles.  



 



Materials and Methods 



Stationary monitoring and fingerprinting of ambient TSP air-Mn: 



TSP samples have been continuously collected and analyzed by the Ohio Environmental 



Protection Agency (Ohio EPA) since 2000 in Marietta and 2003 in East Liverpool (See Table 



1);
28,29



 an additional 10 months of continuous data were collected in 2000 in East Liverpool. 



Stationary high volume (“HiVol”) monitors used in these communities pull ambient air through 



an orifice at the top of the monitor at a volume rate of 1.13 m
3
/min and particulate is deposited 



on a 203 x 254-mm glass fiber filter according to U.S.EPA Compendium Method IO 2.1.
30



 The 



concentration of TSP was reported as mass of particulate matter collected per cubic meter of 



air sampled (µg/m
3
) at sea level pressure (1 atm) and a temperature of 25°C.



31
 Sample filters 



were analyzed for metals using inductively coupled plasma/mass spectrometry (ICP/MS) 



according to the U.S.EPA Compendium Method IO 3.5.
32 



 



At both sites, 24-hour TSP filter samples have been collected in community air 



monitoring stations every 6 days. These 24-hour samples are composited and analyzed to 



create a monthly average.
28,29



 Because composite sample concentrations of Mn were elevated, 



in 2005, Ohio EPA began analyzing every filter from the East Liverpool Water Plant air 



monitoring station in individual 24-hour samples (discrete) as well as monthly composite 



samples to yield more information about the magnitude of manganese levels in community 



outdoor air.
29



 Thus, data at this location were evaluated as both 24-hour and monthly averaged 
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composite samples.
26



 Figures 2 and 3 present the locations of air monitoring sites relative to 



the Mn source facilities.  



To understand the sources and toxicological implications of outdoor exposure to air-Mn, 



the U.S.EPA National Enforcement Investigations Center (NEIC) Laboratory analyzed Mn 



collected on existing filters at stationary sampling locations in Marietta and East Liverpool. 



These analyses were carried out to yield information about how metals on the filters at various 



locations are related and how they compare to source samples, to evaluate size distribution 



and morphology of collected particulate, and determine the elemental abundance and chemical 



form of metals on the filters. For the purposes of these analyses, air filters were evaluated by 



using LA-ICP-MS (laser ablation inductively coupled plasma mass spectrometry), SEM (scanning 



electron microscopy), and XRD (X-ray diffractometry) techniques.
33,34



 



Size fractions of particulates in East Liverpool air samples were also determined from 



collocated air monitors at the Water Plant operated by Ohio EPA and U.S.EPA. The monitors 



collected 24-hour TSP, PM10, and PM2.5 samples for three months in summer of 2011.  



 



Identification of Modeling Receptor Points: 



Receptor points consisted of monitoring stations and the residential location of people 



recruited as part of two population studies that examined the potential health effects of 



outdoor air-Mn exposure in adult residents of Marietta, Ohio (n=100) and East Liverpool, Ohio 



(n=86). Figures 2 and 3 show the generalized location of the study subjects in each town 



relative to the air monitoring stations and the Mn emissions source facilities. Study participants 



for each community were identified based on the likelihood of elevated exposures based on 



historically measured and previously modeled data. The study participants were obtained by 
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random recruitment in these areas and application of eligibility criteria as described for 



Marietta by Bowler, et al. (2012).
35



 Study subjects underwent a number of neuropsychological 



tests and submitted toenail, hair, and blood samples for analysis. Data collection in these 



communities took place in 2009 and 2011 for Marietta and East Liverpool, respectively. 



 



Model methodology: 



 AERMOD is U.S. EPA's preferred dispersion model for short-range (less than 50 



kilometers (km)) modeling analyses. The AERMOD modeling system consists of two 



preprocessors and a dispersion model:
36



 



� A meteorological preprocessor (AERMET) uses meteorological data and surface 



characteristics to develop planetary boundary layer parameters to create profiles of wind, 



turbulence, and temperature;  



� A terrain preprocessor (AERMAP) uses gridded terrain data to determine the influence of 



elevation on the modeling domain, which allows AERMOD to calculate concentrations in 



either flat or complex terrain; 



� A steady-state plume model (AERMOD) designed to estimate impacts in urban or rural areas, 



in flat or complex terrain, for surface or elevated releases from multiple sources and multiple 



source types. 



Land use/land cover data and one arc-second (approximately 30 meters) National 



Elevation Dataset for the study areas were acquired from the United States Geological Survey 



Seamless Server.
37



 Weather data were acquired from the nearest National Weather Service 



(NWS) stations for the two communities which provided current hourly surface observations 



and upper air sounding data.
38
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Air dispersion modeling for Marietta: 



 AERMOD was used to predict long-term (5-year) average air-Mn concentrations near each 



modeled receptor (home of each resident study volunteer). The inputs to the model included:  



1) the nearest and most representative NWS surface station located at the Mid-Ohio Valley 



Regional Airport in Parkersburg, WV, approximately 8 km east-southeast of the facility.  Five 



consecutive years of meteorological data (1991-1995) were processed through AERMET;  



2) the nearest NWS upper air station with data for the same 5-year period is at the Wright-



Patterson Air Force Base in Dayton, OH, which is approximately 322 km west-northwest of the 



facility;  



3) the Mn source facility (Eramet, Inc.) provided U.S.EPA Region 5 with particulate matter 



emissions data for the facility’s various processes, along with percentages of manganese for 



each process. These values were used to calculate Mn emissions for all reported processes, 



which onsite totaled 255 tons for year 2001. All non-stack sources were modeled as volume 



sources.
39



 



 



Air dispersion modeling for East Liverpool: 



No emissions data were available for the metals packaging and storage facility in East 



Liverpool. To estimate outdoor residential air-Mn concentrations for each study subject 



residence, AERMOD was used to determine air-Mn concentration ratios of each residence to a 



reference point. The Water Plant monitor was chosen to be the reference point because it is 



the closest of three area air monitoring stations to the Mn emissions source. The Water Plant 



monitor station also has the longest history of discrete 24-hour analysis on filters (since 2005; 
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discrete analyses at the other sites began in 2011); prior to that time, only monthly composite 



data were reported.  



The nearest and most representative meteorological station is located at the Pittsburgh 



International Airport in Pittsburgh, PA, which is approximately 40 km southeast of the facility. 



National Climatic Data Center (NCDC) 1-minute surface data, NWS hourly surface data, and 



NWS upper air data are all available for this station. Five consecutive years of data (2006-2010) 



were processed through AERMET.
40



  



To assist in calculating individual exposure estimates, AERMOD was used to calculate 5-



year average air concentrations from a unit emission rate of 1 gram per second (g/s) over the 



186,155 m
2
 surface area (42 acres) of the facility. Dispersion modeling is linear, thus choosing a 



scalable unit emission rate, like 1 g/s, facilitates calculating estimated outdoor concentrations 



from many on site sources without re-running the model for each source. This procedure is 



recommended for dispersion modeling.
41



  



The unit emission rate was used for modeling purposes to calculate ratio relationships 



between estimated air-Mn concentrations at receptor points. Using this approach, the 



relationships of the modeled concentrations to each other and to a known reference point (in 



the form of estimated outdoor exposure ratios) can be used to calculate outdoor air-Mn 



concentrations at the residence of each study participant. In this instance, the known reference 



point was historical data recorded at the Water Plant outdoor air monitoring station. AERMOD 



model outputs for estimated outdoor air-Mn were scaled to actual measurements at the Water 



Plant monitoring station, yielding a relative fraction of air-Mn measured at the Water Plant for 



all receptor points. As with Marietta, topography, location, and meteorology were required 



inputs in order to run the model. For calculating residential outdoor exposure estimates of East 
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Liverpool residents, annual average air-Mn measurements were used to derive outdoor 



exposure concentrations from air-Mn ratios calculated using AERMOD modeling outputs. The 



method for calculating the estimated outdoor exposure of each receptor point was defined as: 



 



Where R(air-Mn) is the outdoor exposure concentration of Mn for each receptor; AR is the 



receptor-specific AERMOD estimate of air-Mn derived from the unit emission rate of 1 g/s; AWP 



is the AERMOD estimate of air-Mn derived from the unit emission rate at the Water Plant 



station; and C is the annual average air-Mn concentration measured at the Water Plant station. 



A comparison of the models run for Marietta and East Liverpool is displayed in Table 2.  



 



Statistics 



Raw data from area air monitors were obtained in Microsoft Excel files. Descriptive 



statistics, including confidence intervals, standard deviation, means, and quartiles were 



generated to compare measured and modeled data for each town. Rolling 5-year averages of 



ambient concentrations were calculated for air monitoring sites where sufficient data were 



available to make a comparison to modeling estimates. Scaling factors were derived from 



measured levels of air-Mn in the PM10 and PM2.5 fractions to air-Mn TSP and were used to 



estimate residential exposures to respirable air-Mn. Descriptive statistics and exposure ratios 



and estimates were calculated for East Liverpool using Microsoft Excel 2007. 



 



Results 



Stationary sampling data of TSP air-Mn 
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The statistical summary for the five Marietta air monitor locations (Table 3) shows that 



over the 12-year sampling period, air-Mn TSP air samples frequently exceeded the background 



values typical of ambient air-Mn in urban areas.
27



 Across the five sampling sites, the arithmetic 



mean (AM) of the monthly composite air-Mn concentrations ranged from 0.10 µg/m
3 



to 0.39 



µg/m
3
. For comparison, the manganese concentrations for eight 24-hour samples collected on 



the facility property ranged from 0.46 to 1.90 µg/m
3
 averaged (AM) 1.13 µg/m



3
 and 1.04 µg/m



3
 



(GM) (Eveready, Table 3). In East Liverpool, the majority of monthly air-Mn concentrations also 



exceeded the national background concentration. Across the three sampling sites the AM 



ranged from 0.20 to 1.55 µg/m
3
 (Table 4). Air-Mn concentrations for 24-hour samples ranged 



from 0.02 to 25.0 µg/m
3
 and averaged 1.71 (AM) and 0.68 µg/m



3
 geometric mean (GM) (Table 



4). TSP air-Mn in both communities exceeded the chronic ATSDR Minimal Risk Level (0.04 



µg/m
3
) and the U.S.EPA reference concentration (0.05 µg/m



3
) for at least one community 



monitoring site in nearly every reported measurement date during the 12 year sampling period. 



 NEIC’s fingerprinting analysis consisted of evaluating 341 glass fiber HiVol 24-hour 



sample filters from the five monitoring sites within the Marietta area.
33



 The SEM analyses 



indicated that ambient air-Mn particulate on the filters was predominately spherical (77%) and 



that the chemical form of Mn was generally Mn-oxide. The analysis also determined that 83% 



of TSP-Mn met the World Health Organization (1999)
42



 definition of respirable with Mn 



particles having an aerodynamic diameter (dae) ≤ 10 µm (PM10) and 21% with a dae ≤ 2.5 µm 



(PM2.5). More than half of the Mn particles were smaller than 5 µm. The greater prevalence of 



fine Mn particles in Marietta is consistent with the fine metal dusts released from high-heat 



processes, such as smelting.
43
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 In 2011, collocated air monitors were sited and operated by Ohio EPA and U.S.EPA at 



the East Liverpool Water Plant location for collection of 24-hour TSP, PM10, and PM2.5 samples. 



From these samples, it was determined that TSP from East Liverpool has a greater percentage 



of non-respirable Mn particles compared to Marietta TSP. In East Liverpool, 35% of TSP 



consisted of respirable PM10 Mn whereas only 3.7% of the TSP Mn was PM2.5 Mn. This is 



consistent with SEM fingerprinting analysis conducted by NEIC on a limited number of East 



Liverpool TSP filters indicating Mn particles in East Liverpool have a dae range of 4.4 to 24.3 



µm.
34



 A generally larger Mn particle fraction was expected given that emission points at the 



source facility in East Liverpool are general offloading, storage, and sizing/grinding operations. 



Estimated annual concentrations of PM10 Mn and PM2.5 Mn were generated using the ratios 



determined from fingerprinting and monitoring, and descriptive statistics were generated to 



compare residential outdoor exposure concentrations in the communities.      



 



Residential Outdoor Exposure Concentrations: 



Annual average (AM) outdoor exposure concentrations were calculated for each receptor 



point in East Liverpool using sufficiently complete discrete 24-hour and adjusted monthly averaged 



data collected between 2000 and 2011 (2000; 2003-2011).  Data from the seven years of sampling 



(2005-2011) where both discrete and composite data were available indicated that annual averaging 



of air-Mn derived from composite data generally resulted in a 16.4% underestimation of the average 



compared to annual averages derived from discrete data. Thus, for the years with composite data 



only (prior to 2004), the annual averages were adjusted up 16.4% based on discrete data to correct 



for the differences observed between averaging with composite and discrete observations.  
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Table 5 shows a comparison of community sampling data and long-term outdoor 



exposure concentrations of TSP air-Mn in Marietta and East Liverpool. In Marietta, the modeled 



outdoor exposure concentrations ranged from 0.04 µg/m
3
 at the lowest receptor point to 0.96 



µg/m
3
 at the highest receptor point, with an average annual outdoor exposure concentration 



for all receptor points of 0.18 µg/m
3
 (AM) and 0.16 µg/m



3
 (GM). Across the sampling period in 



East Liverpool, the modeled outdoor exposure concentrations of air-Mn TSP ranged from 0.004 



µg/m
3
 at the lowest exposed receptor point to 1.93 µg/m



3
 at the highest exposed receptor 



point, with an overall average annual outdoor exposure concentration for all receptor points of 



0.27 µg/m
3
 (AM) and 0.11 µg/m



3
 (GM). The statistical distribution of modeled TSP air-Mn were 



within the range of measured air-Mn outdoor exposure concentrations across all monitors 



located in each community (Table 5), which provides internal consistency for the calculation 



approach used in the present study. 



Descriptive statistics were calculated for the fraction of modeled air-Mn TSP estimated 



to be PM10 and PM2.5 using scaling factors derived from the fingerprinting analyses for the 



Marietta study and collocated measurements for the East Liverpool study. Table 6 presents the 



statistical distribution of these estimates in Marietta (PM10: 0.15 µg/m
3
 (AM), range 0.03 to 



0.80 µg/m
3
; PM2.5: 0.04 µg/m



3
 (AM), range 0.008 to 0.20 µg/m



3
) and East Liverpool (PM10: 0.09 



µg/m
3
 (AM), range 0.002 to 0.68 µg/m



3
; PM2.5: 0.01 µg/m



3
 (AM), range 0.0002 to 0.07 µg/m



3
). 



Results indicate that even though the TSP air-Mn levels in East Liverpool were generally higher 



than in Marietta, the Marietta residents have a higher exposure to respirable Mn particulate. 



The implications of this finding will be explored in subsequent epidemiologic studies in these 



towns. 
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Model Validation 



Marietta 



The only long-term monitoring station in Marietta useful for comparing modeled 5-year 



averages and measured 5-year averages is the Washington County Career Center (WCCC), 



which has been in operation since 2000. The rolling 5-year average for eight periods at the 



WCCC compared extremely well to modeled 5-year ambient estimates, suggesting that the 



model in Marietta accurately predicts ambient Mn concentrations at the WCCC monitoring site 



(0.14 µg/m
3 



measured vs. 0.14 µg/m
3 



modeled).  The second longest-running monitoring station 



in the area-Harmar Village-has been in operation since 2007, and has two 5 year periods from 



which to calculate a rolling average. Comparison to these data are not ideal, since production 



has diminished in recent years, negatively biasing long-term averaging for prior years. Even still, 



the modeled concentration at this location (0.16 µg/m
3
) and measured average (0.10 µg/m



3
) of 



the 2007-2011 and 2008-2012 period were within an order of magnitude and would likely have 



been closer if measured data from years with greater air-Mn emissions had been available.   



East Liverpool 



In East Liverpool, model validation was not possible. Neither emissions data nor release 



parameters were available for the activities at the facility. Although the majority of fugitive 



dusts are on the west side of the site on and near the loading docks along the Ohio River, Mn-



releasing activities do occur at other locations on property. Unfortunately, the details about 



activity patterns and emission locations are not available.  Therefore, the entire 46-acre site 



was considered a single area emissions source, assuming that emissions were allocated equally 



across the entire property. Model predictions reflect the quality of input data; thus the ratios of 



ambient Mn concentrations at the Water Plant Site vs. the Port Authority and Maryland Avenue 
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Sites did not reflect actual conditions. The magnitude of these ratios (0.031 (3.1%) and 0.023 



(2.3%) for the Port Authority and Maryland Avenue sites, respectively) differed greatly from the 



ratios observed in discrete data collected at all three sites in 2011 (Port Authority 0.28 (28%); 



Maryland Avenue 0.25 (25%)) and the average ratios observed from annual composite data 



from 2003-2011 (0.20 (20%) Port Authority and 0.12 (12%) Maryland Avenue). Because 



composite averaging underestimates annual averages based on discrete data, we adjusted the 



ratios up by the average of the composite ratios of the Port Authority and Maryland Avenue 



monitor concentrations to the Water Plant monitor concentrations (26.6%) to reflect actual 



ratios to the Water Plant station. 



 



Discussion 



Public health concern regarding air-Mn exposures has been acknowledged since the 



1970s and probably earlier.
44



 Government regulation for anthropogenic sources stemming from 



these health concerns and epidemiologic research on long-term low-level inhalation exposure 



to Mn in ambient air began in the United States with the publication of a U.S.EPA reference 



concentration (RfC) value of 0.050 µg/m³ in 1993.
45



  RfC supporting documents initially focused 



on the potential risk of Mn emissions from mobile sources from the combustion of the gasoline 



additive methyl-cyclopentadienyl manganese tricarbonyl (MMT).
46



  However, subsequent 



studies have suggested that industrial sources of air-Mn may have greater impacts to ambient 



air than motor vehicle exhaust from the combustion of gasoline containing MMT.
10



 



 



Comparison to TSP air-Mn studies 
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The mean air-Mn concentrations measured in Marietta and East Liverpool are 



comparable to those reported in other studies documenting adverse health effects in 



communities. The range of composite TSP air-Mn averages across all sites sampled between 



2000 and 2011 was 0.10 µg/m
3 



to 0.39 µg/m
3
 in Marietta and 0.20 to 1.55 µg/m



3
 in East 



Liverpool. A community study in Quebec that identified neuromotor and neuropsychological 



deficits and mood changes reported an average TSP air-Mn concentration of 0.022 µg/m
3
 with 



a range of 0.009-0.035 µg/m
3
.
1,2,3,6



 In this study, four days of ambient air sampling were 



available to assess inhalation exposures. 



 



Comparison to PM10 air-Mn studies 



Estimated PM10 air-Mn exposures derived from measured and modeled data yielded a 



long-term average (AM) mean air-Mn concentration of 0.15 µg/m
3
 for Marietta and a long-term 



average (AM) mean air-Mn concentration of 0.09 µg/m
3
 for East Liverpool. Rodriguez-Agudelo 



et al. (2006)
8
 reported a statistically significant association between air-Mn concentrations and 



altered neuromotor function in residents living at various distances from Mn mining operations 



where limited samples collected at 28 residences in 8 communities had a mean PM10 air-Mn 



concentration of 0.42 µg/m³. Personal exposure estimates were not available to conduct 



regression analyses of motor test results; however, residents living nearest air monitors with 



elevated relative exposures were identified as having a higher risk of motor dysfunction. Riojas-



Rodriguez et al. (2010)
7
 reported a decline in cognitive function in female children with 



increasing Mn concentrations in hair (MnH) in this same community. Lucchini et al. (2012)
4
 



reported deficits in olfactory and motor function in adolescents exposed to elevated levels of 



PM10 air-Mn from historical ferro-Mn alloy operations with an average PM10 air-Mn 
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concentration of 0.05 µg/m
3
 post-facility closure and average soil Mn of 958 ppm. While the 



study did not note associations between air-Mn levels and health outcomes, adverse health 



outcomes had statistically significant associations with soil Mn levels. This study highlights the 



significance of deposition, particle transport, and distance from source in the understanding of 



cumulative exposures. However, multiple confounders complicate the interpretation of these 



results, including a limited personal air sampling duration of 24 hours.  



 



Comparison to PM2.5 air-Mn studies 



Similar findings correlating elevated MnH with a reduction in cognitive function in 



mothers and their children in Brazil who were exposed to ferro-Mn alloy emissions,
5
 where 



PM2.5 air-Mn averaged 0.15 μg/m
3
.
47



  Estimated PM2.5 air-Mn based on modeled and measured 



data averaged 0.04 and 0.01 μg/m
3
 in Marietta and East Liverpool, respectively. Haynes et al. 



(2012)
48



 conducted a study in Marietta to evaluate the relationship between PM2.5 air-Mn and 



blood manganese (MnB) and MnH levels in 38 children but also collected limited (4 days) 



personal and stationary PM2.5 air-Mn samples. The GM concentration of PM2.5 air-Mn collected 



during the study was reported to be 0.008 µg/m
3
. No correlation was identified between 



personal and stationary air-Mn sampling and MnB or MnH levels, however the sampling 



duration was limited to four days over a two-year period.  



Marietta and East Liverpool have a rich database of measurements from which to derive 



potential historical exposure information. Furthermore, U.S.EPA data confirms that the 



communities of Marietta and East Liverpool, OH have some of the highest measurements of air-



Mn in the United States.
27



 Thus, further evaluation of health outcomes and biomarker 



associations with air-Mn in these communities is warranted. 
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Health Outcomes and Modeled Data 



Haynes et al. (2010)
49



 conducted a pilot study examining the relationship between 



modeled outdoor air manganese and concentrations of biomarker concentrations of Mn in hair 



(MnH) and blood (MnB) in the community living near Eramet, Inc. in Marietta. Kim et al. 



(2011)
50



 and Bowler et al. (2012)
35



 measured a number of neurological and neuropsychological 



health outcomes in the same exposed community as Haynes et al. (2010)
49



 but also included an 



analysis of a control population in Mount Vernon, Ohio. The emissions data utilized in the Kim 



et al. (2011)
50



 and Bowler et al. (2012)
35



 studies were provided directly to U.S.EPA by the facility 



and were highly detailed and process-specific. The AERMOD estimated outdoor TSP air-Mn 



concentrations in Marietta for those studies ranged 0.04 to 0.96 µg/m
3
 with an arithmetic 



mean of 0.18 µg/m
3
. In the same community, the Haynes et al. (2010)



49
 study estimated a 



range of TSP air-Mn of 0.01 to 18.13 µg/m
3 



and mean of 0.13 µg/m
3
 using the AERMOD model, 



but used Toxic Release Inventory (TRI) Data as the source term. Since 2000, Ohio EPA has 



monitored Marietta Air-Mn concentrations similar to those modeled and reported in Kim et al. 



(2011)
50



 and Bowler et al. (2012).
35



  The highest annual average calculated at any monitoring 



station in Marietta (0.39 µg/m
3
, Table 3) was near the Eramet property fence line at the Blue 



Knob Road monitoring station.
25,31



 



The differences observed in these studies of modeled air-Mn concentrations and with 



monitored data highlights the importance of using site-specific emissions data to estimate 



exposures, and in the absence of such (e.g., relying solely on TRI data) how critical measured 



data can be to validate air modeling efforts.  
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Limitations 



A number of unquantified parameters exist that may influence the extent to which 



outdoor air-Mn relates to true exposures. Only outdoor residential concentration estimates 



could be derived from available data, which excludes other important contributions to overall 



exposures, such as outdoor-indoor transport of particles. The results of this analysis do not 



include parameters such as activity patterns, deposition, and residential and resuspended Mn 



from ambient sources into account; however, ratios derived from modeled long-term average 



concentrations can be used for a surrogate of inhalation exposure.   



It was resource-restrictive to model multiple years of emissions data in Marietta, so only 



the highest emissions year of 10 years of emissions data were used for this evaluation (2001). 



Emission rates are not likely to be consistent from year to year, so the assumption that this rate 



is constant and represents long-term emissions could result in over or under-predicting 



ambient concentrations for individual years. However, the modeled and measured data for two 



points used to model validation suggest that the model creates good estimates of long term 



ambient concentrations.  



Model validation was not possible in East Liverpool given the lack of emissions data and 



on-site emissions sources. However, the ratio approach allows for the easy adjustment of 



ambient concentrations to reflect measured ambient ranges of air-Mn. If topographic data and 



site-specific meteorological data are available, receptor concentration ratios should be 



sufficiently precise to allow calibration with measured data from a reference air monitoring 



station. 



Potential uncertainties with the meteorological data used in Marietta may exist as well.  



The hourly surface data used in the Marietta modeling is from 1991-1995, which was chosen at 
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the time due to concerns about the collection and reporting of newer data.  While these 



concerns have now been addressed by the availability of 1-minute surface data, these data 



were not readily available at the time of the Marietta modeling.   The upper air data used in 



Marietta was from a station 322 km away. Upper air data stations are not as prevalent as 



surface stations because upper air data are regionally representative (as opposed to locally 



representative surface data).  Additionally, complex terrain in the vicinity of both Marietta and 



East Liverpool can affect the predicted concentrations. While terrain elevations were taken into 



account in the modeling, higher data resolution could affect estimated concentrations.  The 



highly variable loading, grinding, and packaging schedule, along with constantly changing ore 



sizes and sources at the East Liverpool facility, makes emissions calculations impractical. Due to 



the lack of facility-specific information in East Liverpool, the source parameters and emission 



rates for the facility were based entirely on generic assumptions. For example, the unit 



emission rate of 1 g/s from the entire 42 acre facility was assumed to be emitted continuously 



over the modeled 5-year period. Assuming a continuous emission rate is standard modeling 



procedure in instances where there is no basis for allocating variable emissions. Since site-



specific processes at the facility were not available and a unit emission rate was used, the 



facility’s ambient impact on annual average air-Mn concentrations may be over or under-



predicted.  



 



Summary 



Exposure estimates can be derived directly from modeling facility emissions or can be 



extrapolated from other methods when emissions data are unavailable. In instances where 



limited outdoor monitoring data are available, modeling using generic emission rates can yield 
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important information about the relative magnitude of exposure within a geographic area. 



Using measured and modeled data, outdoor respirable Mn exposures were estimated for study 



participants in the two Ohio study populations. This method for estimating personal exposures 



can prove useful in future studies to assess the relationship between adverse health outcomes 



and personal exposures to environmental pollutants, where the collection of such data are 



unfeasible and limited air monitoring data are available. 



The methods outlined in this paper can be used to estimate outdoor air-Mn exposures 



at receptor points when personal monitoring data are limited.  This approach may yield more 



useful ways to estimate exposure than assuming equal exposures to nearby monitoring stations 



or by collecting a few days of personal air sampling data. It reflects seasonal and temporal 



variability, and can be used to produce individual chronic, subchronic, or acute estimates of 



outdoor exposure for receptors. Further work should be conducted to examine relationships 



between indoor and outdoor metals concentrations and to evaluate how macro-environment 



Mn exposures are related to outdoor air-Mn exposure. Micro-environment exposure allocation 



to overall exposures would be invaluable to understanding the most important aspects of 



individual exposures at home, school, and in the workplace and assist in mitigating harmful 



exposures. 
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Figure 1. Location of Study Communities 
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Figure 2. Marietta Map of Air Monitor and Study Subject Locations 
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Figure 3. East Liverpool Map of Air Monitor and Study Subject Locations 
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Table 1. Historical sampling in Marietta and East Liverpool 



City Site Sampling Range 
Sampling 



Frequency 



Particulate 



Fraction 



Mn Range of 



Detection (ug/m3) 



Marietta, OH 
Washington County 



Career Center 
2000-2012 



1 in 6 days; 



averaged monthly 
TSP 0.01-1.50 



Marietta, OH Blue Knob Road 2004-2006; 2009 
1 in 6 days; 



averaged monthly 
TSP 0.05-1.30 



Marietta, OH Eveready 2006 
1 in 6 days; 



averaged monthly 
TSP 0.46-1.90 



Marietta, OH 
Neale Elementary, 



Harmar Village, Boaz 
2007-2008 



1 in 6 days; 



averaged monthly 
TSP 0.02-0.38 



East Liverpool Water Plant 
1999-2001;  



2003-2012 



1 in 6 days; 



averaged monthly 
TSP 0.10-6.80 



East Liverpool Water Plant 2005-2012 
1 in 6 or 1 in 3 day 



sampling; 24-hour 
TSP 0.02-25.0 



East Liverpool Water Plant 2011 
1 in 6 or 1 in 3 day 



sampling; 24-hour 
PM10 0.01-1.50 



East Liverpool Water Plant 2011 
1 in 6 or 1 in 3 day 



sampling; 24-hour 
PM2.5 0.002-0.11 



East Liverpool Port Authority 
1999-2001;  



2003-2012 



1 in 6 days; 



averaged monthly 
TSP 0.02-1.90 



East Liverpool Port Authority 2011 
1 in 6 days; 24-



hour 
TSP 0.02-0.89 



East Liverpool Maryland Ave 2003-2012 
1 in 6 days; 



averaged monthly 
TSP 0.01-1.0 



East Liverpool Maryland Ave 2011 
1 in 6 days; 24-



hour 
TSP 0.02-0.63 



 



Table 2. Modeling Parameters for Marietta and East Liverpool 



Parameter Marietta Data Range East Liverpool Data Range 



Surface 



meteorology 



Mid-Ohio Valley Regional Airport 



Parkersburg, WV 
1991-1995 



Pittsburgh International 



Airport; Pittsburgh, PA 
2006-2010 



Upper air 



meteorology 



Wright-Patterson Air Force Base 



Dayton, OH 
1991-1995 



Pittsburgh International 



Airport; Pittsburgh, PA 
2006-2010 



Source of 



emissions inputs 



Process-specific; detailed data 



provided by facility to U.S. EPA 2001 



N/A; generic rate of 1 g/s 



over the surface of the site  



(186,155 m
2
) 



N/A 



Model output 



data range 
5 year average  5 year average  
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Table 3. Air-Mn Summary Statistics for Marietta Monitoring Sites (Nov. 2000-Dec. 2011), µg/m
3
 



Monitoring Site 



Eveready* 



(24-hr) 



BKR* 



(monthly avg) 



WCCC* 



(monthly avg) 



Harmar* 



(monthly avg) 



Boaz* 



(monthly avg) 



Neale* 



(monthly avg) 



Distance to source facility  On property 1.6 km 7.2 km 6.4 km 1.6 km 7.2 km 



# of observations 8 25 132 55 12 12 



Arithmetic Mean 1.13 0.39 0.15 0.10 0.15 0.15 



Standard Deviation 0.45 0.31 0.22 0.06 0.07 0.08 



Geometric Mean 1.04 0.28 0.09 0.08 0.13 0.14 



Lower 95% CI 0.75 0.26 0.11 0.08 0.10 0.11 



Upper 95% CI 1.51 0.51 0.19 0.11 0.20 0.21 



25th Percentile 0.75 0.16 0.05 0.05 0.10 0.09 



50th Percentile 1.15 0.31 0.10 0.08 0.12 0.18 



75th Percentile 0.75 0.53 0.17 0.12 0.24 0.21 



Minimum observation 0.46 0.05 0.01 0.02 0.05 0.04 



Maximum observation 1.90 1.30 1.50 0.38 0.27 0.33 



% observations > ATSDR 



cMRL (0.04 µg/m
3
) 



100.0 100.0 77.3 78.2 100.0 91.7 



% observations > U.S. EPA 



RfC (0.05 µg/m
3
) 



100.0 96.0 72.0 72.7 100.0 83.3 



* Eveready = the Eveready Battery Site (OH); BKR = the Blue Knob Road Site (OH);  



WCCC = Washington County Career Center Site (OH); Harmar = Harmar Village Site (OH);  



Boaz = Boaz Wastewater Treatment Facility Site (WV); Neale = Neale Elementary School Site (WV)  



 



Table 4. Air-Mn Summary Statistics for East Liverpool Monitoring Sites (Mar. 2000-Dec. 2011), µg/m
3
 



Monitoring Site 



Water Plant  



(24 hr avg) 



Water Plant 



(monthly avg) 



Port Authority 



(monthly avg) 



Maryland Ave 



(monthly avg) 



Distance to source facility 0.08 km 0.08 km 2 km 2.1 km 



# of observations 525 125 124 112 



Arithmetic Mean 1.71 1.55 0.32 0.20 



Standard Deviation 2.98 1.24 0.33 0.18 



Geometric Mean 0.62 1.10 0.21 0.14 



Lower 95% CI 1.46 1.33 0.26 0.16 



Upper 95% CI 1.97 1.77 0.38 0.23 



25th Percentile 0.19 0.70 0.12 0.07 



50th Percentile 0.61 1.30 0.21 0.14 



75th Percentile 1.80 2.00 0.41 0.26 



Minimum observation 0.02 0.10 0.02 0.01 



Maximum observation 25.00 6.80 1.90 1.00 



% observations > ATSDR 



cMRL (0.04 µg/m
3
) 



97.7 100.0 95.2 92.9 



% observations > U.S. EPA 



RfC (0.05 µg/m
3
) 



96.8 100.0 93.5 86.6 
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Table 5. Modeled estimates of TSP air-Mn (µg/m
3
) compared to measured outdoor TSP air-Mn data (TSP 



air-Mn in µg/m
3
) in Marietta, Ohio and East Liverpool, Ohio (2000-2011) 



 Modeled Marietta 



TSP Annual Avg 



Measured Marietta 



Range: TSP Annual Avg* 



Modeled East Liverpool 



TSP Annual Avg 



Measured East Liverpool 



Range: TSP Annual Avg*  



Min 0.04 0.01-0.05 0.004 0.01-0.10 



Max 0.96 0.27-1.50 1.93 1.0-6.80 



25
th



 Percentile 0.13 0.05-0.16 0.06 0.07-0.70 



50
th



 Percentile 0.16 0.08-0.31 0.09 0.14-1.30 



75
th



 Percentile 0.19 0.12-0.53 0.32 0.26-2.0 



Geometric mean 0.16 0.08-0.28 0.11 0.14-1.10 



Arithmetic mean 0.18 0.10-0.39 0.27 0.20-1.55 



*Annual average over all air sampling sites computed with monthly composite data  



 



Table 6. Ambient Estimates of TSP, PM10, and PM2.5 air-Mn (µg/m
3
) in Marietta and East Liverpool 



(2000-2011) 
 Estimated 



East Liverpool 



TSP Ann Avg 



Estimated 



Marietta 



TSP Ann Avg 



Estimated 



East Liverpool 



PM10 Ann Avg 



Estimated 



Marietta 



PM10 Ann Avg 



Estimated 



East Liverpool 



PM2.5 Ann Avg 



Estimated 



Marietta 



PM2.5 Ann Avg 
 



Min 0.0042 0.0400 0.0015 0.0332 0.0002 0.0084 



Max 1.9337 0.9600 0.6768 0.7968 0.0715 0.2016 



25
th



 Percentile 0.0599 0.1300 0.0210 0.1079 0.0022 0.0273 



50
th



 Percentile 0.0940 0.1600 0.0329 0.1328 0.0035 0.0336 



75
th



 Percentile 0.3203 0.1900 0.1121 0.1577 0.0119 0.0399 



90
th



 Percentile 0.8728 0.2410 0.3055 0.2000 0.0323 0.0506 



95
th



 Percentile 1.0290 0.5100 0.3602 0.4233 0.0381 0.1071 



99
th



 Percentile 1.4798 0.7521 0.5179 0.6242 0.0548 0.1579 



Geometric mean 0.1073 0.1608 0.0376 0.1335 0.0040 0.0338 



Arithmetic mean 0.2687 0.1845 0.0941 0.1531 0.0099 0.0387 
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Nature Publishing Group
75 Varick Street, 9th floor
New York, NY 10013-1917
Tel:  212-726-9387
Fax: 646-563-7123
Email: jesee@us.nature.com
 


From: Harry Roels [mailto:roelsharry@telenet.be] 
Sent: Thursday, August 29, 2013 4:26 AM
To: jesee
Subject: Fwd: FW: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID JESEE-13-1727
 
Dear Editor,


By logging in to http://mc.manuscriptcentral.com/jesee, I tried to access the Manuscript ID JESEE-13-1727 which I co-
authored. The Author Center however responds "You have no co-authored manuscripts".  I asked the first author, Michelle
 Colledge, to send me the manuscript version she submitted, however, this was not the last version we agreed upon. 


Can you send me the submitted version in order to verify whether it is the right version?


Best regards,


Prof.  Harry Roels


*******************************************************************************


-------- Origineel bericht --------
Onderwerp:FW: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID


 JESEE-13-1727
Datum:Mon, 26 Aug 2013 18:36:10 +0000


Van:Colledge, Michelle <Colledge.Michelle@epa.gov>
Aan:Bollweg, George <bollweg.george@epa.gov>, Rosemarie Bowler <rbowl@sfsu.edu>,


 roelsharry@telenet.be <roelsharry@telenet.be>, Wagner, Jaime
 <wagner.jaime@epa.gov>, Vihra Gocheva <vgocheva@gmail.com>, Lobdell, Danelle
 <Lobdell.Danelle@epa.gov>


 


FYI
 
-----Original Message-----
From: onbehalfof+jesee+us.nature.com@manuscriptcentral.com 
[mailto:onbehalfof+jesee+us.nature.com@manuscriptcentral.com] On Behalf Of 
jesee@us.nature.com
Sent: Monday, August 26, 2013 11:13 AM
To: mcolledge@cdc.gov; rbowl@sfsu.edu
Subject: Journal Of Exposure Science And Environmental Epidemiology - Manuscript ID 
JESEE-13-1727
 
26-Aug-2013
 
Dear Dr. Colledge:
 
Your manuscript entitled "Characterization of Air Manganese Exposure Estimates for 
Residents in Two Ohio Towns" has been successfully submitted online and is presently
 being given full consideration for publication in the Journal Of Exposure Science 
And Environmental Epidemiology.
 
Your manuscript ID is JESEE-13-1727.
 
Please mention the above manuscript ID in all future correspondence or when calling 
the office for questions. If there are any changes in your street address or e-mail 
address, please log in to ScholarOne Manuscripts at 
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http://mc.manuscriptcentral.com/jesee  and edit your user information as 
appropriate.
 
You can also view the status of your manuscript at any time by checking your Author 
Center after logging in to http://mc.manuscriptcentral.com/jesee .
 
Thank you for submitting your manuscript to the Journal Of Exposure Science And 
Environmental Epidemiology.
 
Sincerely,
Journal Of Exposure Science And Environmental Epidemiology Editorial Office
 
2012 IMPACT FACTOR 3.187
2012 ISI Rank for JESEE:
33 of 209 titles in ENVIRONMENTAL SCIENCES
27 of 158 titles in PUBLIC, ENVIRONMENTAL & OCCUPATIONAL HEALTH
22 of 85 titles in TOXICOLOGY


-- 
Prof. em. Harry A. Roels
J. Pauwelslaan 3
3271 Averbode
Belgium
 
Tel: +32-13-556955
Mobile: +32-476872004
E-mail: roelsharry@telenet.be
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Prof. em. Harry A. Roels
J. Pauwelslaan 3
3271 Averbode
Belgium


Tel: +32-13-556955
Mobile: +32-476872004
E-mail: roelsharry@telenet.be
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Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Wednesday, April 03, 2013 12:13:00 PM
Attachments: Timeline_Mn_Region5.docx
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From: Braverman, Carole 
Sent: Wednesday, April 03, 2013 11:10 AM
To: Bollweg, George; Tyson, MaryPat; Nash, Carlton
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
I think you probably already have this, but here’s the briefing package that went to ORD’s DAA for
 Science Bob Kavlock.
 


From: Lobdell, Danelle 
Sent: Wednesday, April 03, 2013 11:03 AM
To: Zenick, Hal; Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn; Braverman, Carole
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Attached, please find my briefing materials for this afternoon. The Timeline was created by Region 5 and
 provides a nice history.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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Partial history of EPA collaborative involvement in study of airborne manganese (Mn) in Ohio





1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with S.H. Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR releases Washington County Air Quality Health Consultation that finds inadequate exposure data, cites need for additional air monitoring and health study if later warranted.  Deploys three additional air monitors in Marietta OH vicinity.





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 (ctd.)	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests.  Cautiously interprets subtle effects.





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.


	


	In September, Erin Haynes (University of Cincinnati) conducted public meeting in East Liverpool providing preliminary results from biomarker study on children. She collected this data same day EPA was in East Liverpool collecting data.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is 4/18/13 East Liverpool public meeting to present preliminary health study results to the community. This meeting has been postponed due to medical emergency of contractor.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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Information Briefing for Robert Kavlock:


Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


			In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH





Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


			Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


			In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


			June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


			1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio





Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














			Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


			Purpose: To investigate the significance of chronic low level manganese exposure in communities 


			San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community





1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


			Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


			San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


			All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


			Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers





Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


			Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


			Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


			No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


			Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


			Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator





Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


			George Bollweg – EPA Region 5


			Jaime Wagner  - EPA Region 5


			Michelle College – ATSDR, Region 5


			Stephanie Davis – ATSDR (Marietta only)


			Greg Stein and Bob Frey  - Ohio Department of Health


			Paul Koval – Ohio EPA
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Next Steps


			Present preliminary results to East Liverpool community





Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


			Submit peer review journal manuscripts





2nd and 3rd year of contract


			Develop EPA report documenting overall study





End of 3rd year contract
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From: Colledge, Michelle
To: cbeseler
Cc: Rosemarie Bowler; Harry Roels; Cheryl.beseler@colostate.edu; Lobdell, Danelle; Bollweg, George; Julian, Jaime
Subject: New options for journal publication for discussion tomorrow
Date: Monday, September 23, 2013 8:58:06 AM
Attachments: Options for journal resubmission.docx


Feel free to make additional suggestions.
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Options for journal resubmission


1. Environmental Health Perspectives (Pie in the sky)


Impact factor: 7.26


EHP publishes articles from a wide range of scientific disciplines encompassing basic research; epidemiologic studies; risk assessment; relevant ethical, legal, social, environmental justice, and policy topics; longitudinal human studies; in vitro and in vivo animal research with a clear relationship to human health; and environmental medicine case reports. Because children are uniquely sensitive to their environments, EHP devotes a research section specifically to issues surrounding children’s environmental health.


EHP receives more than 1,200 research manuscripts each year and has an acceptance rate of 15%.


2. Science of the Total Environment: 


Impact Factor: 3.258; 5 yr: 3.789





Subject areas may include, but are not limited to:


• Air pollution quality and human health
• Emerging fields including global change and contaminants
• Human health risk assessment and management



The editors discourage submission of papers which describe results from routine surveys or monitoring programs, studies which are local in scope, laboratory experiments, hydroponic or pot studies measuring biochemical/physiological endpoints, food science studies, screening of new plant species for phytoremediation, testing known chemicals in another setting, and experimental studies lacking a testable hypothesis.





3. Environmental Research


Impact factor: 3.238; 5 year: 3.854





Environmental Research: A Multidisciplinary Journal of Environmental Sciences, Ecology, and Public Health publishes original reports describing studies of the toxic effects of environmental agents on humans and animals. The principal aims of the journal are to define the etiology of environmentally induced illness and to increase understanding of the mechanisms by which environmental agents cause disease. 





Research areas (applicable)
• Epidemiology and risk analysis 





4. Environmental Health (maybe not appropriate-looks more medical-research oriented)


Impact factor: 2.71





Environmental Health publishes manuscripts on all aspects of environmental and occupational medicine and related studies in toxicology and epidemiology, and is aimed at scientists and practitioners in all areas of environmental science where human health and well-being are involved, either directly or indirectly. Environmental Health is a public health journal serving the public health community and scientists working on matters of public health interest and importance pertaining to the environment.





5. International Journal of Environmental Research and Public Health


Impact factor: 1.998; 5 year: 2.197





Focus: original articles, critical reviews, research notes, and short communications in the interdisciplinary area of environmental health sciences and public health.





Pertinent subject areas:


Environmental epidemiology and disease control


Health risk assessment and management


Emerging issues in environmental health and diseases





6. Air Quality, Atmosphere & Health


Impact Factor: 1.98 5 year: not given





Air Quality, Atmosphere & Health addresses such topics as acid precipitation; airborne particulate matter; air quality monitoring and management; exposure assessment; risk assessment; indoor air quality; atmospheric chemistry; atmospheric modeling and prediction; air pollution climatology; climate change and air quality; air pollution measurement; atmospheric impact assessment; forest-fire emissions; atmospheric science; greenhouse gases; health and ecological effects; clean air technology; regional and global change and satellite measurements.


7. Journal of the Air & Air Management Association


Impact factor: 1.204 ; 5 year: 1.543





Subjects covered: Aerosol Science; Chemical Engineering; Civil, Environmental and Geotechnical Engineering; Engineering & Technology; Environmental Health; Environmental Management; Environmental Studies; Environmental Studies & Management; Removed Categories 










From: Braverman, Carole
To: Bollweg, George; Tyson, MaryPat; Nash, Carlton
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Wednesday, April 03, 2013 11:09:50 AM
Attachments: Timeline_Mn_Region5.docx


Briefing_East Liverpool_4_3_2013.ppt


I think you probably already have this, but here’s the briefing package that went to ORD’s DAA for
 Science Bob Kavlock.
 


From: Lobdell, Danelle 
Sent: Wednesday, April 03, 2013 11:03 AM
To: Zenick, Hal; Blackburn, Elizabeth; Wade, Tim; Geller, Andrew; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Hines, Ronald; Cascio,
 Wayne; Garges, J. Brian; Robbins, Chris; Gentry, Nathan; Emerson, Carolyn; Braverman, Carole
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Attached, please find my briefing materials for this afternoon. The Timeline was created by Region 5 and
 provides a nice history.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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Partial history of EPA collaborative involvement in study of airborne manganese (Mn) in Ohio





1999	EPA issues final rule (National Emission Standards for Hazardous Air Pollutants for Ferroalloys Production: Ferromanganese and Silicomanganese).  Eramet-Marietta (Marietta, OH) is the only US source in the source category. 





	R5 ARD responds to citizen complaints/inquiries on Marietta OH air pollution





EPA-ORD neurotoxicologist contacts EPA R5 staff regarding potential collaboration on health study of airborne Mn in Ohio 





	OH EPA deploys air monitors at three East Liverpool OH sites.  EPA also conducts air monitoring near the Waste Technologies Industries (WTI) incinerator, detecting airborne Mn consistent with S.H. Bell emissions.





2000	US Senator Mike DeWine (OH) petitions the Agency for Toxic Substances and Disease Registry (ATSDR) to determine if air pollution is affecting the health of Marietta, OH residents





	EPA conducts air monitoring in the vicinity of the WTI waste incinerator, East Liverpool OH





2002-2004	ATSDR community meetings discuss additional air monitoring data in Marietta OH.  ATSDR and OH EPA fund, site and deploy additional air monitors.





2003	EPA R5 Air enforcement staff conduct inspection of Eramet-Marietta, believed to be substantially contributing to airborne Mn measured at a local monitor





2004-2005	EPA R5 ARD staff and ORD neurotoxicologist submit Regional Applied Research Effort (RARE) project proposal for health study of airborne Mn in Marietta OH children.  The proposal is selected for funding but delayed by administrative, collaborative, design and personnel issues.





	Marietta OH citizens ask ATSDR for a community health study.  ATSDR contacts EPA regarding pooling funds and collaborating on combined EPA-ATSDR study.





	Ongoing R5 EPA involvement with Marietta OH citizen concerns regarding airborne Mn





2005	EPA Region 5 sends residual risk test (“risk test memo”) results to OAQPS.  The purpose of the risk test memo is to determine whether the Ferroalloys Production source category can be eliminated from further study under Clean Air Act section 112(f), based on simple analysis of available information.  Risk test memo results do not support elimination; further analysis is recommended.





2007	ATSDR releases Washington County Air Quality Health Consultation that finds inadequate exposure data, cites need for additional air monitoring and health study if later warranted.  Deploys three additional air monitors in Marietta OH vicinity.





2008	Ohio EPA completes East Liverpool Air Quality study that identifies health risk from Mn (34-fold > reference value) and chromium





2008 (ctd.)	Ohio EPA Director issues Findings & Orders to S.H. Bell to reduce air pollutant emissions and petitions ATSDR to evaluate potential health effects of airborne metals in East Liverpool OH.





	Delayed and modified R5 RARE proposal for health study of airborne Mn in Marietta adults is recommended to R5 management for 2009 funding





	Standridge et al. (Erin Haynes group, U of Cincinnati) publish pilot study of balance in Marietta adults.  They conclude “…Preliminary findings suggest subclinical impairment in postural balance among residents chronically exposed to ambient Mn” and recommend a larger study.





2009	ATSDR Marietta OH Health Consultation released, concluding that Mn is the only identified metal exceeding both background concentrations and health based guidelines.  





EPA-funded adult Mn health study (“RARE Pt. 1”) initiated in Marietta and Mt. Vernon OH, which ATSDR supports.





EPA releases list of schools for air monitoring as part of initiative to understand  whether outdoor toxic air pollution poses health concerns to school children (School Air Toxics study).  Two Marietta schools and one East Liverpool school are listed.





2010	Preliminary RARE Pt. 1 results released at a public meeting in Marietta OH, reporting few Marietta-Mt. Vernon differences; e.g. those living closer to the source scored worse on some neuropsychological tests but most results are within normal ranges





	ATSDR issues Health Consultation for East Liverpool Air Quality Investigation.  It concludes that Mn is the only chemical exceeding both background levels and health-based guidelines and poses a public health hazard (Water Plant Monitor 10 year TSP Mn average concentration = 1.3 ug/m3, HQ=26)





2011	R5 “RARE Pt. 2” health study of Mn exposure in East Liverpool OH adults is selected for funding.  East Liverpool field work (e.g. blood samples, neurologic exam, test batteries) conducted in November 2011.





	Kim et al. paper published in Neurotoxicology (motor function, Marietta-Mt. Vernon; RARE Pt. 1 results) reports subclinical effects on movement and balance tests.  Cautiously interprets subtle effects.





2012	Bowler et al. paper published in International Journal of Hygiene and Environmental Health (anxiety and motor effects, Marietta-Mt. Vernon; RARE Pt. 1 results).  Town differences in anxiety are reported, but authors state that whether airborne Mn or heightened concern about air pollution is responsible “remains an open question”.


	


	In September, Erin Haynes (University of Cincinnati) conducted public meeting in East Liverpool providing preliminary results from biomarker study on children. She collected this data same day EPA was in East Liverpool collecting data.





2013	EPA contract finalized with San Francisco State University to continue Ohio Mn health study work.  First contract deliverable is 4/18/13 East Liverpool public meeting to present preliminary health study results to the community. This meeting has been postponed due to medical emergency of contractor.





	Final EPA rule for Ferroalloys Production (affecting Eramet-Marietta) scheduled for promulgation
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Information Briefing for Robert Kavlock:


Regional Applied Research Effort – Region 5 Relationship of Airborne Manganese Exposure to Neurobehavioral and Health Status of Adults, East Liverpool, Ohio
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Supporting Information


			In 2000 Petition from then Ohio Senator Mike Dewine to Agency for Toxic Substances and Disease Registry (ATSDR) to initiate public health assessment of air pollution in Marietta, OH





Mn indentified as main environmental exposure of concern


Eramet Marietta as main source of air Mn concentrations


The community has expressed concern about their health in relation to exposure to air Mn concentration


EPA Reference Concentration


	RfC= 0.05 µg/m3


ATSDR Minimal Risk Level


MRL= 0.3 µg/m3


			Region 5 identified Marietta as a site for a Regional Applied Research Effort (RARE) 


			In August 2009 -  a field study was initiated (both in Marietta and in Mt. Vernon (control community)


			June 2010 a community meeting providing preliminary study results in Marietta
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Supporting Information


			1999 Ohio EPA conducted fixed-site monitoring in East Liverpool, Ohio





Originally set up to evaluate ambient air quality from a hazardous waste incinerator facility


Monitoring discovered very high air manganese levels (not from waste incinerator)


Ohio EPA identified SH Bell Company – a raw products storage and packaging facility (store, process, dry, crush, screen and package)


ATSDR conducted a health consultation in 2010


Some of the highest chronic US residential Mn inhalation exposure is likely to have occurred in East Liverpool














			Region 5 identified East Liverpool as a Regional Applied Research Effort (RARE) and in 2011 EL was an added study site





0.3
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Supporting Information


			Purpose: To investigate the significance of chronic low level manganese exposure in communities 


			San Francisco State University funded through the EPA RARE program to study populations in East Liverpool and Marietta, OH – Mt. Vernon, OH control community





1st RARE funding Marietta/Mt. Vernon study (data collection August 2009)


Cooperative Agreement


2nd RARE funding East Liverpool (data collection November 2011)


Contract


Presentation of preliminary results to community was scheduled for April 18, 2013 but now is postponed. 


			Health measurements were performed in each community which included neurological, neuropsychological, and psychomotor measurements as well as the collection of blood (manganese, lead, cadmium, mercury, ferritin)


			San Francisco State University IRB of record (UNC has reviewed also); EPA approved through Warren Lux


			All study sites received EPA QA audit
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Supporting Information


Key Results – Marietta/Mt. Vernon


			Marietta/Mt. Vernon only: 2 peer reviewed papers – OAQPS aware of these papers





Motor function: subtle subclinical effects on movement and balance tests


Mood: Town differences in anxiety are reported, but whether airborne Mn or heightened concern about air pollution is responsible remains an open question
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Supporting Information


Key Results – East Liverpool added


			Both Marietta and East Liverpool had significant Mn air exposures, but health effects potentially due to Mn exposure were fewer and more subtle than in occupational studies with much higher exposures


			Differences between towns:  generally slight or mild effects where statistically significant differences were observed (e.g. tremor, postural sway, slower movement initiation)


			No differences between towns:  general health, dietary Mn, blood Mn, blood lead, mood, tests of attention and memory


			Study results suggest living closest to the Mn source for a longer time and a higher exposure index (combining East Liverpool and Marietta) was associated with borderline to mild tremors and slightly lower neuropsychological performance (slightly lower motor speed and strength)
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Supporting Information


Key People


			Contractor: Rosemarie Bowler, San Francisco State University – Principal Investigator





Harry Roels – Belgium, Professor emeritus at Catholic University at Louvain


Yangho Kim – Physician at Ulsan University, South Korea


Cheryl Beseler, Statistician, Colorado State University (East Liverpool)


Donna Mergler – Montreal, Canada - Professor Emerita, University of Quebec at Montreal (Marietta only)


Long Ngo – Assistant Professor of Medicine in Biostatistics at Harvard Medical School (Marietta only)


			George Bollweg – EPA Region 5


			Jaime Wagner  - EPA Region 5


			Michelle College – ATSDR, Region 5


			Stephanie Davis – ATSDR (Marietta only)


			Greg Stein and Bob Frey  - Ohio Department of Health


			Paul Koval – Ohio EPA
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Next Steps


			Present preliminary results to East Liverpool community





Community Meeting: Originally scheduled for April 18, 2013 but now postponed due to medical emergency of principal investigator


Study participants have already received individual results and were told of the April 18th meeting in their results letter


This is the primary deliverable for first year of contract


Currently working on refining fact sheet and community presentation


Working with communication staff in OSP, SHC and ACE on communication plan


			Submit peer review journal manuscripts





2nd and 3rd year of contract


			Develop EPA report documenting overall study





End of 3rd year contract
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Lobdell, Danelle; Colledge, Michelle; Bollweg, George; Greg Stein
Subject: Fwd: parking at Kent
Date: Wednesday, July 03, 2013 3:05:09 PM


Hi All,


Danelle wanted me to find out about parking at Kent for our evening
 meeting. Here is the response from Dr. Burns.
Thank you,


Rosemarie


---------- Forwarded message ----------
From: BURNS, ROXANNE <rhburns@kent.edu>
Date: Mon, Jul 1, 2013 at 1:54 PM
Subject: RE: parking at Kent
To: Rosemarie Bowler <rbowl@sfsu.edu>


There is generally plenty of parking in the rear of the main building in the evening especially in
 summer.  If you enter through the door at the top of the ramp, the Slak Shak is straight ahead &


 then to your right where you see the vending machines.  You have a happy 4th too!  See you soon J


 


From: rosemarie.bowler@gmail.com [mailto:rosemarie.bowler@gmail.com] On Behalf Of Rosemarie
 Bowler
Sent: Monday, July 01, 2013 4:21 PM
To: BURNS, ROXANNE
Subject: parking at Kent


 


Hi Dr. Burns,


we look forward to seeing you soon! The Agency people are wondering
 where on the campus we should park.


Thank you for the information, I have much appreciated your help!


Have a Happy July 4th!


Warm Greetings,
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Rosemarie Bowler


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: rosemarie.bowler@gmail.com on behalf of Rosemarie Bowler
To: Bollweg, George; Lobdell, Danelle; Colledge, Michelle
Cc: Hudgens, Edward; Cheryl.beseler@colostate.edu
Subject: Next Conf Call`
Date: Sunday, July 14, 2013 4:31:03 PM


Hi All,  I hope you all had better flights than mine, I was delayed for hours
 in Chicago and was several hours late in the evening.  Michelle, thank for
 having been so sweet to walk me to my gate as we thought I would be in a
 time crunch!  


It was a good feeling to conclude this part of our work together and go on
 to the next phase(s) we will actively together.
Unfortunately my calendar does not show me when our next conf call is.
 Would whoever has a date please enlighten me?


Thanks again for you terrific support....and I hope you are hope and are
 getting rested up.


Warm greetings,


Rosemarie


Rosemarie M. Bowler, Ph.D., M.P.H.,
Licensed Psychologist & Qualified Medical Evaluator
8371 Kent Drive, El Cerrito, CA 94530
Office Tel: 510.236.5599; Fax: 510.236.3370
Cellular Tel 510.290.1065; E-mail: rbowl@sfsu.edu
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From: Wade, Tim
To: Lobdell, Danelle
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Monday, April 01, 2013 4:01:39 PM


From: Geller, Andrew 
Sent: Monday, April 01, 2013 4:36 PM
To: Wade, Tim
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
Thanks Tim.
In case it might be helpful --
Here’s Jennifer Orme-Zavaleta’s prompts for high level briefings – I’d advise keeping it as
 clear and concise as possible:
What is the Agency / research problem and question being addressed?
What scientific approach was taken?
What was the response to the research that was done?
What is the impact of the research?
With this project, clearly some description of the different roles the different collaborators
 played would fit in well, too.
andrew
From: Wade, Tim 
Sent: Monday, April 01, 2013 4:30 PM
To: Geller, Andrew; Zenick, Hal; Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines,
 Ronald; Cascio, Wayne; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
OSP indicated we should give the briefing and provided some times tomorrow and Wednesday that
 are possibilities for Bob Kavloc. I spoke with Danelle, since it looks like she is giving the briefing it will
 have to be Wednesday after 3:00 since she will need tomorrow to prepare. Thanks, Tim


From: Geller, Andrew 
Sent: Monday, April 01, 2013 4:08 PM
To: Zenick, Hal; Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Lobdell, Danelle; Hines,
 Ronald; Cascio, Wayne; Wade, Tim; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
Thanks Hal. Tim Wade responded to me – sounds like OSP is taking the lead on this. Tim
 has written to Heather Drumm to confirm.
From: Zenick, Hal 
Sent: Monday, April 01, 2013 4:01 PM
To: Blackburn, Elizabeth; Hauchman, Fred; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew; Lobdell,
 Danelle; Hines, Ronald; Cascio, Wayne; Wade, Tim; Garges, J. Brian; Robbins, Chris
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
It appears that Andrew Geller is making the arrangements. Normally the lab would, but this is fine.
 From our side, the following people should be in the loop:
Wayne Cascio the DD
Tim Wade – the BC
Danelle Lobdell who should do the briefing
Ron Hines – ADH
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Hal Zenick
I would also suggest Brian Garges from our communications team to assist, if needed.
Thanks


From: Blackburn, Elizabeth 
Sent: Friday, March 29, 2013 11:49 AM
To: Hauchman, Fred; Zenick, Hal; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
Hi Fred, Hal, and Mike
I mentioned the East Liverpool public meeting about RARE project involving manganese to
 Bob K. He recommended that the ORD front office be briefed ASAP as the Deputy RA for
 Region 5 is being briefed about the topic and will weigh in about whether or not to hold the
 public meeting on April 18th.
I’ll let you all set up the briefing as I’m not completely sure who should be involved.
Thanks!
Liz
Liz Blackburn
Science Communications Director
USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453


From: Drumm, Heather 
Sent: Monday, March 18, 2013 9:20 AM
To: Cannon, Phillippa
Cc: Blackburn, Elizabeth
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
Hi Phillippa - 


Thanks for reaching out about the E. Liverpool meeting. I had already been in touch with Carole
 Braverman about it, and Danelle and I are playing phone tag.


Yes, please coordinate material reviews through me. As Liz mentioned in her email, I can be the POC for
 any ORD review needed.


I'll have to check the phone directory. I wasn't aware that my number wasn't listed. You can reach me at
 work at 202.564.8239. Today I'm working from home: 202.271.9052.


-Heather


From: Cannon, Phillippa
Sent: Thursday, March 14, 2013 3:42 PM
To: Drumm, Heather
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio


Hi Heather, I work in the press office in Region 5. I have been copied on emails and draft press
 materials for an April 18 public meeting in E. Liverpool, Ohio to announce results of a health study
 conducted under an ORD contract. Since this is an ORD funded study and the San Francisco State U.
 scientist conducted the work under an ORD contract it seems like ORD communications should
 review and approve the materials. Danelle Lobdell in ORD and Carole Braverman who works for ORD
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 out of the Region 5 office mentioned your name as the appropriate communications contact.
 Danelle may have already been in touch with you. Are you the right person to review the materials?
 If not, can you provide another name? I would have telephoned, but your phone number is not
 showing up in the new email directory. My number is 312-353-6218.
Looking forward to hearing from you.
Phillippa Cannon


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:43 AM
To: Cannon, Phillippa
Subject: FW: Revised facts sheet -- 3-12-13 version attached
FYI – meant to include you on this regarding East Liverpool fact sheet. I mistakenly did not include
 you in the invite to yesterday’s workgroup call that focused on study results presented in the East
 Liverpool fact sheet. I think Greg Stein is working on a yet another revision. I will try to copy you
 from here on out on all similar items. Maybe via your and Carole Braverman’s suggestion, Heather
 Drumm from OSP is now also being copied regarding communications for the 4/18/13 East
 Liverpool public meeting. Some here in R5 also suggested that Danelle Lobdell’s name (rather than
 or in addition to my name) appear on the fact sheet.
Also - are we any closer to clarity regarding who originates the multiple other press items for the
 4/18/13 public meeting (e.g. press release, media outlet announcements, letters to editors, etc.;
 listed in Thurs March 7, 2013 @ 4:02 pm email from Danelle Lobdell to you and Dan Coberly)?
 Yesterday Danelle indicated this was still a bit up in the air.
Let me know if you have any ideas or suggestions – I want to help if I can, but don’t want to make
 things even more unwieldy given the growing number of people involved.
thanks


From: Lobdell, Danelle 
Sent: Wednesday, March 13, 2013 8:53 AM
To: Bollweg, George
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Yes, Carole suggested my name should go on. I would rather have both of our names on this… I think
 that a Regional presence should also be on the fact sheet.
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:49 AM
To: Lobdell, Danelle; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Thanks Danelle. Soon after sending that comment I re-read the fact sheet sentence, which seemed
 less like it was saying that SFSU received the contract in 2011 (which is what my comment was
 trying to address). So I agree that it’s okay as-is, no change needed.
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BTW further R5 discussion yesterday (primarily intended to give credit where due) indicated that
 your name rather than mine should appear on the fact sheet given your heavy involvement and the
 funding source.


From: Lobdell, Danelle 
Sent: Tuesday, March 12, 2013 3:51 PM
To: Bollweg, George; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Hi George,
The first paragraph is true. Although the funding came from OSP (which is still ORD) RARE project, we
 used a contract mechanism for the study in November. No changes are needed for the first paragraph.
Danelle
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:
USEPA
MD 58A
Research Triangle Park, NC 27711
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434 Fax: 919-966-7584
From: Bollweg, George 
Sent: Tuesday, March 12, 2013 4:48 PM
To: Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
Thanks Greg et al. - my comments FYI (attached)


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, March 12, 2013 2:28 PM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Frey,
 Bob
Cc: Stein, Greg
Subject: Revised facts sheet -- 3-12-13 version attached
This is still a draft document. Once I hear back that we all agree on its content, it will be a final draft


 document, embargoed and not to be released before the April 18th meeting.
Once again dear colleagues, thank you for your help with these documents and the trust you have
 placed in me,
G
Greg Stein
Ohio Department of Health
Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
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 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail








From: Lobdell, Danelle
To: Colledge, Michelle
Subject: GIS data from the Marietta mapping
Date: Tuesday, January 28, 2014 2:59:00 PM


Hi Michelle,
 
Sorry, just left you a very long winded voicemail. I am requesting you send to me (if you have it), the
 mapping data that your GIS folks used for creating the Marietta study participants map. Rosemarie has it
 in her poster and I am a bit uncomfortable with streets in there. I feel like we could possibly still identify
 someone in that map. My GIS student contractor will be able to recreate the map without streets. I just
 need to send him the data. We will also need the locational data for the air monitors and facility of
 interest polygon info (Eramet). Is that possible for you to send to me?
 
Thanks,
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
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From: Drumm, Heather
To: Lobdell, Danelle
Cc: Braverman, Carole
Subject: ORD Management Briefing
Date: Monday, April 01, 2013 11:21:20 AM


Danelle -
 
You’re probably gone for the day, but I wanted to make sure you got this so that you could move
 forward tomorrow (Tue) on it considering the timeframe.  I spoke with Liz Blackburn at our ORD
 Comm meeting this morning.  Apparently Bob Kavlock is very interested in being briefed, preferably
 prior to the R5 RA’s briefing (which is Thursday afternoon). 
 
NHEERL should take the lead on this briefing (setting it up and presenting), given that the expertise is
 coming out of your lab.  I talked to Bob Kavlock’s assistant (Sarah Mazur), and he has the following
 30 min. slots available:  Tuesday (tomorrow) 1pm or 3:30, or Wednesday from 3pm on.
 
I’m not sure who Hal’s scheduling assistant is?  The following people will need to be invited (and
 anyone else you can think of):  Hal, Michael Slimack, Andrew Geller, Tim Wade, Fred Hauchman,
 Carole Braverman, Stan Durkee, Dan Costa, Tim Watkins, myself, Renee Marshall….and of course,
 you, since you have the most historical knowledge.
 
Fred said to expect questions about human subjects, the peer review issue, explaining the contractor
 dynamics and how Rosemarie is involved, why a public meeting is needed now, who our
 collaborators are, and whether OAR has been involved (Apparently, one of the two ferroalloy
 facilities for which OAR regulations have been proposed is located in Marietta, with manganese
 being a key issue).    


Here’s info on preparing for briefings:  http://intranet.ord.epa.gov/about/leadership/guidance-issue-
meetings-ord-daas.  Given the short timeframe, this formality may not be necessary.  Nathan Gentry
 and Sarah Mazur would be your contacts for the briefing materials.
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
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From: Braverman, Carole
To: Drumm, Heather
Cc: Tyson, MaryPat; Sypniewski, Bruce; Lobdell, Danelle
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool, Ohio
Date: Monday, April 01, 2013 8:58:26 AM


Hi Heather,
 
We talked to the DRA last week and he wanted us to brief the RA.  That meeting is scheduled for
 Thursday in the late afternoon.  I know Danelle is working on the factsheet.  Do you have a standard
 format for briefing papers? 
 


From: Drumm, Heather 
Sent: Monday, April 01, 2013 8:35 AM
To: Braverman, Carole
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
HI Carole – It looks like ORD management wants to be briefed on this.  Are you involved in the R5
 briefings?  I’m guessing we can use the same script.
 


_________________________
Heather Drumm
Communications Coordinator
Office of Science Policy
EPA's Office of Research and Development
(202) 564-8239
 


From: Blackburn, Elizabeth 
Sent: Friday, March 29, 2013 11:49 AM
To: Hauchman, Fred; Zenick, Hal; Slimak, Michael
Cc: Hubbard, Carolyn; Marshall, Renee; Drumm, Heather; Saterson, Kathryn; Geller, Andrew
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Fred, Hal, and Mike
 
I mentioned the East Liverpool public meeting about RARE project involving manganese to
 Bob K. He recommended that the ORD front office be briefed ASAP as the Deputy RA for
 Region 5 is being briefed about the topic and will weigh in about whether or not to hold the
 public meeting on April 18th.
 
I’ll let you all set up the briefing as I’m not completely sure who should be involved.
 
Thanks!
Liz
 
Liz Blackburn
Science Communications Director



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=3CCD3A39E400489D8B69566F10292B7E-CBRAVERM

mailto:Drumm.Heather@epa.gov

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=1fb23b1a78974c29b5587b68a242ff18-MTyson02

mailto:sypniewski.bruce@epa.gov

mailto:Lobdell.Danelle@epa.gov





USEPA Office of Research and Development
blackburn.elizabeth@epa.gov
202-564-2192
mobile 202-436-2453
 
From: Drumm, Heather 
Sent: Monday, March 18, 2013 9:20 AM
To: Cannon, Phillippa
Cc: Blackburn, Elizabeth
Subject: RE: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio
 
Hi Phillippa - 


Thanks for reaching out about the E. Liverpool meeting.  I had already been in touch with Carole
 Braverman about it, and Danelle and I are playing phone tag.


Yes, please coordinate material reviews through me.  As Liz mentioned in her email, I can be the POC for
 any ORD review needed.


I'll have to check the phone directory.  I wasn't aware that my number wasn't listed.  You can reach me
 at work at 202.564.8239.  Today I'm working from home:  202.271.9052.


-Heather


From: Cannon, Phillippa
Sent: Thursday, March 14, 2013 3:42 PM
To: Drumm, Heather
Subject: FW: Public meeting and press materials to share results of ORD-funded study in E. Liverpool,
 Ohio


 
Hi Heather, I work in the press office in Region 5.  I have been copied on emails and draft press
 materials for an April 18 public meeting in E. Liverpool, Ohio to announce results of a health study
 conducted under an ORD contract.   Since this is an ORD funded study and the San Francisco State
 U. scientist conducted the work under an ORD contract it seems like ORD communications should
 review and approve the materials.  Danelle Lobdell in ORD and Carole Braverman who works for
 ORD out of the Region 5 office mentioned your name as the appropriate communications contact.  
 Danelle may have already been in touch with you.   Are you the right person to review the
 materials?  If not, can you provide another name?  I would have telephoned, but your phone
 number is not showing up in the new email directory.  My number is 312-353-6218.
 
Looking forward to hearing from  you.
Phillippa Cannon
 
 


From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:43 AM
To: Cannon, Phillippa
Subject: FW: Revised facts sheet -- 3-12-13 version attached
 
FYI – meant to include you on this regarding East Liverpool fact sheet.  I mistakenly did not include
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 you in the invite to yesterday’s workgroup call that focused on study results presented in the East
 Liverpool fact sheet.  I think Greg Stein is working on a yet another revision.  I will try to copy you
 from here on out on all similar items.  Maybe via your and Carole Braverman’s suggestion, Heather
 Drumm from OSP is now also being copied regarding communications for the 4/18/13 East
 Liverpool public meeting.  Some here in R5 also suggested that Danelle Lobdell’s name (rather than
 or in addition to my name) appear on the fact sheet.
 
Also - are we any closer to clarity regarding who originates the multiple other press items for the
 4/18/13 public meeting (e.g. press release, media outlet announcements, letters to editors, etc.;
 listed in Thurs March 7, 2013 @ 4:02 pm email from Danelle Lobdell to you and Dan Coberly)? 
 Yesterday Danelle indicated this was still a bit up in the air. 
 
Let me know if you have any ideas or suggestions – I want to help if I can, but don’t want to make
 things even more unwieldy given the growing number of people involved.
 
thanks
 


From: Lobdell, Danelle 
Sent: Wednesday, March 13, 2013 8:53 AM
To: Bollweg, George
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Yes, Carole suggested my name should go on.  I would rather have both of our names on this… I think
 that a Regional presence should also be on the fact sheet.
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Wednesday, March 13, 2013 9:49 AM
To: Lobdell, Danelle; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Danelle.  Soon after sending that comment I re-read the fact sheet sentence, which seemed
 less like it was saying that SFSU received the contract in 2011 (which is what my comment was
 trying to address).  So I agree that it’s okay as-is, no change needed. 
 
BTW further R5 discussion yesterday (primarily intended to give credit where due) indicated that
 your name rather than mine should appear on the fact sheet given your heavy involvement and the



mailto:rbowl@sfsu.edu





 funding source.
 


From: Lobdell, Danelle 
Sent: Tuesday, March 12, 2013 3:51 PM
To: Bollweg, George; Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Hi George,
 
The first paragraph is true. Although the funding came from OSP (which is still ORD) RARE project, we
 used a contract mechanism for the study in November. No changes are needed for the first paragraph.
 
Danelle
 
Danelle T. Lobdell, Ph.D., M.S.
Epidemiologist
National Health and Environmental Effects Research Laboratory
Environmental Public Health Division
Mail:          
USEPA    
MD 58A
Research Triangle Park, NC 27711                 
Package Delivery:
USEPA Human Studies Facility
104 Mason Farm Rd, Room 52
Chapel Hill, NC 27514-4512
Phone: 919-843-4434     Fax: 919-966-7584
 
From: Bollweg, George 
Sent: Tuesday, March 12, 2013 4:48 PM
To: Stein, Greg; Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Frey, Bob
Subject: RE: Revised facts sheet -- 3-12-13 version attached
 
Thanks Greg et al. - my comments FYI (attached)
 


From: Stein, Greg [mailto:Greg.Stein@odh.ohio.gov] 
Sent: Tuesday, March 12, 2013 2:28 PM
To: Rosemarie Bowler (rbowl@sfsu.edu); Colledge, Michelle; Lobdell, Danelle; Bollweg, George; Frey,
 Bob
Cc: Stein, Greg
Subject: Revised facts sheet -- 3-12-13 version attached
 
This is still a draft document.  Once I hear back that we all agree on its content, it will be a final draft


 document, embargoed and not to be released before the April 18th meeting.
 
Once again dear colleagues, thank you for your help with these documents and the trust you have
 placed in me,
 
G
 
Greg Stein
Ohio Department of Health
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Health Assessment Section
Community Involvement/Health Education


35 East Chestnut – 7th floor
Columbus, Ohio 43215
(614) 995-7017
Greg.Stein@odh.ohio.gov 
 
This e-mail is intended for the sole use of the intended recipient and may contain privileged,
 sensitive, or protected health information. If you are not the intended recipient, be advised
 that the unauthorized use, disclosure, copying, distribution, or action taken in reliance on the
 contents of this communication is prohibited. If you have received this e-mail in error, please
 notify the sender via telephone or return e-mail and immediately delete this e-mail
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From: Colledge, Michelle
To: Harry Roels; Cheryl.beseler@colostate.edu; Rosemarie Bowler; Lobdell, Danelle; Vihra Gocheva; Bollweg, George
Subject: Group Meeting: Mn Team
Date: Thursday, May 09, 2013 1:58:02 PM
Attachments: image003.png


All:
 
Can we meet to discuss where we’re at and where we’re going with the remaining papers? The next two weeks my availability is:
 


13th


16th


17th


20th-24th


 
Time would likely be 2pm (EDT), 1pm (CDT), 12am (MDT), 11am (PDT). Please send me ideas for the agenda.
 
Thanks!
Michelle


Michelle A. Colledge MPH, PhD
CDR, U.S. Public Health Service
Agency for Toxic Substances and Disease Registry/NCEH/CDC, Region 5
77 W. Jackson Blvd., Room 413
Mailstop ATSD-4J
Chicago, Illinois 60604
Tel: 312-886-1462
Fax: 312-886-6066


P please consider the environment before printing this email
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From: Carole Braverman
To: Bollweg, George
Subject: OSP RARE Project - Updated Project
Date: Friday, October 18, 2013 2:50:56 PM


Please note the project titled "An Epidemiologic Health Study of Mangnaese Exposure in East Liverpool
 Ohio". Click this link to open the project 
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